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Foreword 


The intent of this book is to provide the student with a well-rounded knowledge of Autodesk Revit tools and 
techniques for use in both academia and industry. 


As an instructor, the author understands that many students in a classroom setting have varying degrees of 
computer experience. To help level the “playing field” the first chapter, located on the publisher’s website, is 
devoted to an introduction to computers. Much of the basics are covered, from computer hardware and 
software to file management procedures, including step-by-step instruction on using a flash drive. 


Chapters 2 through 5 cover many of the Revit basics needed to successfully and efficiently work in the 
software. Once the fundamentals are covered, the remaining chapters walk the reader through a building 
project which is started from scratch so nothing is taken for granted by the reader or the author. 


This book was designed for the building design industry. All three “flavors” of the Revit platform are 
introduced in this textbook. This approach gives the reader a broad overview of the Building Information 
Modeling (BIM) process. The topics cover the design integration of most of the building disciplines: 
Architectural, Interior Design, Structural, Mechanical, Plumbing and Electrical. Civil is not covered, but adding 
topography to your model is. 


Throughout the book the student develops a two story law office. The drawings start with the floor plans and 
develop all the way to photo-realistic renderings similar to the one on the cover of this book. Along the way, 
the building’s structure, ductwork, plumbing and electrical (power and lighting) are modeled. 


The reader will have a thorough knowledge of many of the Revit basics needed to be productive in a classroom 
or office environment. Even if you will only be working with one “flavor” of Revit in your chosen profession, 
this book will give you important knowledge on how the other discipline will be doing their work and valuable 
insight on the overall process. 


Online Content: 

The chapter-starter files, models of the law office project completed up to the point of the current chapter, can 
be found online at the publisher’s website (see the inside front cover for more information). This allows 
instructors/students to jump around in the text, or to skip chapters. For example, an Interior Design class 
might model the building (walls, doors, windows, ceilings) and skip the structural chapter in order to focus on 
space layout. 


Finally, a draft copy of Roof Study Workbook is also provided for use by the owner of the book. This document 


includes some information on controlling the top surface of the roof in Revit. 


Errata: 

Please check the publisher’s website from time to time for any errors or typos found in this book after 
it went to the printer. Simply browse to www.SDCpublications.com, and then navigate to the page for 
this book. Click the View/Submit errata link in the upper nght corner of the page. If you find an 
error, please submit it so we can correct it in the next edition. 


You may contact the publisher with comments or suggestions at service@SDCpublications.com. 
Please do not email with Revit questions unless they relate to a problem with this book. 


SRS I I I 


Software required: 

To successfully complete the exercises in this book you will need to have access to Autodesk’s Revit Architecture 
2017, Revit Structure 2017 and Rewt MEP 2077, or better, the all-in-one version just called Revit. A 30-day trial 
of all three “flavors” or the all-in-one version can be downloaded from Autodesk’s website. Additionally, 
qualifying students may download the free student version of the software from students.autodesk.com. 
Both versions are fully functional versions of the software. The reader will also need access to the free Autodesk 
Design Review 2013 DWEx viewer and markup application. This is a free download from Autodesk.com. 
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Instructors: 
An Instructor’s resource guide is available with this book. It contains: 


@ Answers to the questions at the end of each chapter 

° Outline of tools and topics to be covered in each lesson’s lecture 
e Images of suggested student printouts to use for grading 

® Suggestions for additional student work (for each lesson) 


About the Author: 
Dan Stine is a registered Architect with twenty-three years of experience in the architectural field. He currently 
works at LHB (a 250 person multidiscipline firm; www.LHBcorp.com) in Duluth Minnesota as the BIM 
Administrator, providing training, customization and support for two regional offices. Dan has worked in a 
total of four firms. While at these firms, he has participated in collaborative projects with several other firms on 
various projects (including Cesar Pelli, Weber Music Hall — University of Minnesota - Duluth). Dan is a 
member of the Construction Specification Institute (CSI) and has taught AutoCAD and Revit Architecture 
classes for 12 years at Lake Superior College, and currently teaches Revit to Interior Design and Architecture 
students at North Dakota State University (NDSU); additionally, he is a Certified Construction Document 
Technician (CDT). He has presented at Autodesk University in Las Vegas (http://au.autodesk.com) and 
internationally via the Revit Technology Conference (http://www.revitconference.com). Mr. Stine has written 
the following textbooks (published by SDC Publications): 

© Residential Design Using Autodesk Revit 2017 
Commercial Design Using Autodesk Revit 2017 
Design Integration Using Autodesk Revit 2017 (Architecture, Structure and MEP) 
Interior Design Using Autodesk Revit 2017 (with co-author Aaron Hansen) 
Residential Design Using AutoCAD 2017 
Commercial Design Using AutoCAD 2013 
Chapters in Architectural Drawing (with co-author Steven H. McNeill, ALA, LEED AP) 
Interior Design using Hand Sketching, SketchUp and Photoshop (also with Steven H. McNeill) 
Trimble SketchUp 8 for Interior Designers; Just the Basics (formerly Google SketchUp) 


Social Media: 
Students can use social media, such as Twitter and LinkedIn to start developing professional contacts and 
knowledge. Follow the author on social media for new articles, tips and errata updates. Consider following the 


design firms and associations (AIA, CSI, etc.) in your area; this could give you an edge in an interview! 
L | j Twitter 
2 @DanStine_MN 


F 


fag LinkedIn 
https://www.linkedin.com/in/daniel-stine-b74365101 
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The image below is a view of the model developed in this tutorial. 





Cutaway view of project created from scratch by reader! Notice the walls, windows, curtain 
wall, doors, cabinets, roof, floors, ceilings, furniture, structure, electrical and HVAC 
elements. 
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Lesson 1 
Getting Started with Autodesk Revit 2017: 


This chapter will introduce you to Autodesk® Revit® 2017. You will study the User Interface 
and learn how to open and exit a project and adjust the view of the drawing on the screen. It 
is recommended that you spend an ample amount of time learning this material, as it will 
greatly enhance your ability to progress smoothly through subsequent chapters. 


Exercise 1-1: 


What is Revit 2017? 


What is Autodesk Revit used for? 


Autodesk Revit (Architecture, Structure and MEP) ts the world’s first fully parametric 
building design software. This revolutionary software, for the first time, truly takes 
architectural computer aided design beyond simply being a high tech pencil. Revit 1s a 
product of Autodesk, makers of AutoCAD, Civil 3D, Inventor, 3DS Max, Maya and many 
other popular design programs. 


Revit can be thought of as the foundation of a larger process called Building Information 
Modeling (BIM). The BIM process revolves around a virtual, information rich 3D model. 
In this model all the major building elements are represented and contain information such 
as manufacturer, model, cost, phase and much more. Once a model has been developed in 
Revit, third-party add-ins and applications can be used to further leverage the data. Some 
examples are Facilities Management, Analysis (Energy, Structural, Lighting), Construction 
Sequencing, Cost Estimating, Code Compliance and much more! 


Revit can be an invaluable tool to designers when leveraged to its full potential. The iterative 
design process can be accomplished using special Revit features such as Phasing and Design 
Options. Material selections can be developed and attached to various elements in the model, 
where one simple change adjusts the wood from oak to maple throughout the project. The 
power of schedules may be used to determine quantities and document various parameters 
contained within content (this is the “I” in BIM, which stands for Information). Finally, the 
three-dimensional nature of a Revit-based model allows the designer to present compelling 
still images and animations. These graphics help to more clearly communicate the design 
intent to clients and other interested parties. This book will cover many of these tools and 
techniques to assist in the creative process. 


What is a parametric building modeler? 


Revit is a program designed from the ground up using state-of-the-art technology. The term 
parametric describes a process by which an element is modified and an adjacent element(s) 1s 
automatically modified to maintain a previously established relationship. For example, if a 
wall is moved, perpendicular walls will grow, or shrink, in length to remain attached to the 
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related wall. Additionally, elements attached to the wall will move, such as wall cabinets, 
doors, windows, air grilles, etc. 


Revit stands for Revise Instantly; a change made in one view is automatically updated in all 
other views and schedules. For example, if you move a door itn an interior elevation view, the 
floor plan will automatically update. Or, 1f you delete a door, it will be deleted from all other 
views and schedules. 


A major goal of Revit is to eliminate much of the repetitive and mundane tasks traditionally 
associated with CAD programs allowing more time for design, coordination and 
visualization. For example, all sheet numbers, elevation tags and reference bubbles are 
updated automatically when changed anywhere in the project. Therefore, 1t 1s difficult to find 
a mis-referenced detail tag. 


The best way to understand how a parametric model works is to describe the Revit project 
file. A single Revit file contains your entire building project. Even though you mostly draw in 
2D views, you are actually drawing in 3D. In fact, the entire building project is a 3D model. 
From this 3D model you can generate 2D elevations, 2D sections . , , 
and perspective views. Therefore, when you delete a door in an j Width = 2'-0" | 
elevation view you are actually deleting the door from the 3D model ! ! ! 


from which all 2D views are generated and automatically updated. 





Another way in which Revit is a parametric building modeler is that 
parameters can be used to control the size and shape of geometry. 
For example, a window model can have two parameters set up which 
control the size of the window. Thus, from a window’s properties it 
is possible to control the size of the window without using any of 
the drawing modify tools such as Scale or More. Furthermore, the 
parameter settings (1.e., width and height in this example) can be saved 





Height = 4' - 0" 














within the window model (called a Family). You could have the 2’ x 
4’ settings saved as “Type A” and the 2’ x 6’ as “Type B.” Each : 
saved list of values is called a Type within the Family. Thus, this one Window model size 
double-hung window Family could represent an unlimited number of controlled by parameters 
window sizes! You will learn more about this later in the book. Wan ana ep 














What Disciplines does Revit Support? 


Revit supports Architecture, Interior Design, Structure and MEP (which stands for 
Mechanical, Electrical and Plumbing). There used to be three discipline specific versions of 
Revit and an all-in-one version—now there 1s just the all-in-one version. You can download 
the free 30 day trial from autodesk.com. Students may download a free 3 year version of 
Revit, the all-in-one version, at www.autodesk.com/education. 


Revit is not meant to support professional civil design. 
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Now ts as good a time as any to 
make sure the reader understands 
that Revit is not, nor has it ever 
been, backwards compatible. ‘This 
means there is no Saze-As back to a 
previous version of Revit. Also, an 
older version of Revit cannot open a 
file, project or content saved in a 
newer format. So make sure you 
consider what version your school 
or employer is currently 
standardized on before upgrading 
any projects or content. Revit will 
automatically upgrade an older 
format when opened in a newer version of the software. This is a onetime process which can 
take several minutes. 





Revit model of an existing building, with architecture, 
structural, mechanical, plumbing and electrical all modeled. 


Image courteous of LHB, Inc. www. LH Bcorp. com 
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3D model of lunch room created in Interior Design using Autodesk Revit 2017 
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Lobby rendering from Interior Design using Autodesk Revit 2017 


Why use Revit? 


Many people ask the question, why use Revit versus other programs? The answer can 
certainly vary depending on the situation and particular needs of an individual or 
organization. 


Generally speaking, this is why most companies use Revit: 


e Many designers and drafters are using Revit to streamline repetitive drafting tasks 
and focus more on designing and detailing a project. 


e Revit is a very progressive program and offers many features for designing buildings. 
Revit is constantly being developed and Autodesk provides incremental upgrades 
and patches on a regular basis; Revit 2017 was released about a year after the 
previous version. 


e Revit was designed specifically for architectural design and includes features like: 
Oo Mental Ray and Autodesk Renderer Photo Realistic Rendering 

Phasing; model changes over time 

Design Options; model changes during the same time 

Live schedules 

Cloud Rendering via Autodesk A360 

Conceptual Energy Analysis via Autodesk A360 

Daylighting Analysis via Autodesk A360 
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A few basic Revit concepts: 


The following 1s meant to be a brief overview of the basic organization of Revit as a 
software application. You should not get too hung up on these concepts and terms as they 
will make more sense as you work through the tutorials in this book. This discussion is 
simply laying the groundwork so you have a general frame of reference on how Revit works. 


The Revit platform has three fundamental types of elements: 
e Model Elements 
e Datum Elements 


èe View-Specific Elements 


Model Elements 


Think of Model Elements as things you can put your hands on once the building has been 
constructed. They are typically 3D, but can sometimes be 2D. There are two types of Mode/ 
Elements: 


e Host Elements: walls, floors, slabs, roofs, ceilings —’Tools are the same for each 
“flavor” of Revit. 


e Model Components; Stairs, Doors, Furniture, Beams, Columns, Pipes, Ducts, Light 
Fixtures, Model Lines. 


O Some Model Components require a host before they can be placed within a 
project. For example, a window can only be placed in a host, which could be 
a wall, roof or floor depending on how the element was created. If the host ts 
deleted, all hosted or dependent elements are automatically deleted. 





Model Host Elements 
Elements Roof, Wall ¢ Floor 
Windows €> Doors; 


require a host 


Model Elements 
Stair ¢ Washer/ Dryer; do 


not require a host 
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Datum Elements 


Datum Elements are reference planes within the building that graphically and parametrically 
define the location of various elements within the model. ‘These features are available in all 
“flavors” of Revit. These are the three types of Datum Elements. 


e Grids 
o ‘Typically laid out in a plan view to locate structural elements such as columns 
and beams, as well as walls. Grids show up tn plan, elevation and section 
views. Moving a grid in one view moves it in all other views as it is the same 
element. (See the next page for an example of a grid in plan view.) 


e Levels 
o Used to define vertical relationships, mainly surfaces that you walk on. They 
only show up ın elevation and section views. Many elements are placed 
relative to a Leve/, when the Leze/is moved those elements move with itt (e.g., 
doors, windows, casework, ceilings). WARNING: If a Level is deleted, those same 
“dependent” elements nll also be deleted from the project! 


e Reference Planes 
o These are similar to grids in that they show up in plan and elevation or 
sections. They do not have reference bubbles at the end like grids. Revit 
breaks many tasks down into simple 2D tasks which result in 3D geometry. 
Reference Planes are used to define 2D surfaces on which to work within the 
3D model. ‘They can be placed in any view, either horizontally or vertically. 
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View-Specific Elements 


As the name implies, the items about to be discussed only show up in the specific view in 
which they are created. For example, notes and dimensions added in the architectural floor 
plans will not show up tn the structural floor plans. These elements are all 2D and are mainly 
communication tools used to accurately document the building for construction or 
presentations. 


e Annotation elements (text, tags, symbols, dimensions) 
O Size automatically set and changed based on selected drawing scale 


e Details (detail lines, filled regions, 2D detail components) 


Grids Dimensions 
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File Types (and extensions): 
Revit has four primary types of files that you will work with as a Revit user. Each file 
type, as with any Microsoft Windows based program, has a specific three letter file name 


extension; that is, after the name of the file on your hard drive you will see a period and 
three letters. They are: 


RVT Revit project files; the file most used (also for backup files) 
RFA Revit family file; loadable content for your project 

RTE Revit template; a project starter file with office standards preset 
RET Revit family template; a family starter file with parameters 
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The Revit platform has three fundamental ways in which to work with the elements (for 
display and manipulation): 


e Views 
e Schedules 
e Sheets 


The following is a cursory overview of the main ideas you need to know. This is not an 
exhaustive study on views, schedules and sheets. 


Views 


Views, accessible from the Project Browser, is where most of the work is done while using 
Revit. Think of views as slices through the building, both horizontal (plans) and vertical 
(elevations and sections). 


e Plans 

o A Plan View 1s a horizontal slice through the building. You can specify the 
location of the cut plane which determines if certain windows show up or 
how much of the stair 1s seen. A few examples are architectural floor plan, 
reflected ceiling plan, site plan, structural framing plan, HVAC floor plan, 
electrical floor plan, lighting [ceiling] plan, etc. The images below show this 
concept; the image on the left ts the 3D BIM. The middle image shows the 
portion of building above the cut plane removed. Finally, the last image on 
the right shows the plan view in which you work and place on a sheet. 











e Elevations 


o Elevations are vertical slices, but where the slice lies outside the floor plan as 
in the middle image below. Each elevation created is listed in the Project 
Browser. The image on the right ts an example of a South exterior elevation 
view, which 1s a “live” view of the 3D model. If you select a window here 
and delete it, the floor plans will update instantly. 
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e Sections 

O Similar to elevations, sections are also vertical slices. However, these slices 
cut through the building. A section view can be cropped down to become a 
wall section or even look just like an elevation. The images below show the 
slice, the portion of building in the foreground removed, and then the actual 
view created by the slice. A setting exists, for each section view, to control 
how far into that view you can see. The example on the right 1s “seeing” 
deep enough to show the doors on the interior walls. 





e 3D and Camera 
O In addition to the traditional “flattened” 2D views that you will typically 

work in, you are able to see your designs more naturally via 3D and Camera 
views. A 3D view is simply a non-perspective 3D view of the project viewed 
from the exterior. A Camera view is a true perspective view; cameras can be 
created both in and outside of the building. Like the 2D views, these 
3D/Camera views can be placed on a sheet to be printed. Revit provides a 
number of tools to help explore the 3D view, such as Section Box, Steering 
Wheel, Temporary Hide and Isolate, and Render. 


The image on the left is a 3D view set to “shade mode” and has shadows 
turned on. The image on the right is a camera view set up inside the building; 
the view is set to “hidden line” rather than shaded, and the camera is at 
eyelevel. 
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Schedules 


Schedules are lists of information generated based on content that has been placed, or 
modeled, within the project. A schedule can be created, such as the door schedule example 
shown below, that lists any of the data associated with each door that exists in the project. 
Revit allows you to work directly in the schedule views. Any change within a schedule view 
is a change directly to the element being scheduled. Again, if a door were to be deleted from 
this schedule, that door would be instantly deleted from the project. 


DOOR AND FRAME SCHEDULE 


DOOR FRAME DETAIL FIRE | HDWR 
NUMBER | WIDTH | HEIGHT | MATL MATL | TYPE | HEAD | JAMB SILL | GLAZING |RATING | GROUP 
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= 
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ry na] ny 








aen | | þm e 
a e r o o a o e e ooo a 
SS ee a 
a F- ia WD Did HM F19 YAS.91 WAS. DT 

Sheets 


You can think of sheets as the pieces of paper on which your views and schedules will be 
printed. Views and schedules are placed on sheets and then arranged. Once a view has been 
placed on a sheet, its reference bubble is automatically filled out and that view cannot be 
placed on any other sheet. The setting for each view, called “view scale,” controls the size of 
the drawing on each sheet; view scale also controls the size of the text and dimensions. 
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Exercise 1-2: 
Overview of the Revit User Interface 





Revit is a powerful and sophisticated program. Because of its powerful feature set, it has a 
measurable learning curve, though its intuitive design makes it easier to learn than other 
CAD or BIM based programs. However, like anything, when broken down into smaller 
pieces, we can easily learn to harness the power of Revit. That is the goal of this book. 


This section will walk through the different aspects of the User Interface (UI). As with any 
program, understanding the user interface is the key to using the program’s features. 


Application Menu, Purple R 
Quick Access Toolbar (QAT) 


RIBBON: Tabs 


Info 
Center 


Application 
Title Bar 























Project @Ploor Plan: Level 1 i = o x 
i ) Architecture | Structure Systems Annotate Analyze Massing & Site Collaborate View Manage Add-Ins Modify J 
Sy n i =a IN ñ E Z at ? u w 7 
N EÑ i - / ~A > A Ea No <@ ale = wall fi) Show 
oJ E g 0 PRFRBCRPBB BOOALDREK RK os ae Vera aan 
ly Vertica sae i te ane 
Modify Wall Door Window Component Column Roof eiling Floor Curtain Curtain Mullion Railing Ramp Stair Model Model Model_ Room Room Tag 3 Area Tag $ By Shaft " rane oF Grid Set = 
x M < = System Grid s = Text Line Group Separator Room s Area Face J Dormer, [ER Viewer 
Select + Build Circulation Model Room & Area » Opening Datum Work Plane 





Properties 


Floor Plan 


Floor Plan: Level? ov fa Edit Type 
Graphics aa 


View Scale 1/8" = 1'-0" 


= x * 


RIBBON: Panel -= Navigation Bar NY 





RIBBON: Tool 


Context 
Menu 


Display Model Normal 

Detail Level Coarse 

Parts Visibility Show Original 
Visibility/Grap... 
Graphic Displ... Edit 
Orientation Project 


Options Bar 


Type Selector, 
on Properties Palette 


Properties help 
Project Browser - Project! 
= ‘O° Views (all) 
=}. Floor Plans 





Level 1 = Find Referring Views 
level? Properties Palette eee 
=|. Ceiling Plans Zoom Out (2x) 
Level 1 Zoom To Fit 
Level 2 


foe (Building Elagation D rawing Window an 5 A i om 
= Tt ic 
io Project Browser â 


E Schedules/Quantities 
Fay ou ee. fatti ¥ 

< > ye"=1-0" OG *% 
Click to select, TAB for alternates, CTRL adds, SHIFT un 








REG 9 Ca le < 


View Control Bar Selection 
Toggles 





Status Bar 


FIGURE 1-2.1 Revit User Interface 
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The Revit User Interface: 


TIP: See the online videos for on the User Interface. 


“pplication | Title ae 


Project! - Floor Plan: Level 1 





In addition to the Apphcation Menu, Quick Access Toolbar and Info Center, which are all covered 
in the next few sections, you are also presented with the product name, version and the 
current file-view in the center. As previously noted already, the version is important as you 
do not want to upgrade unless you have coordinated with other staff and/or consultants; 
everyone must be using the same version of Revit. 


Application Menu: 


access to File tools such as Save, Plot, Export and Prat (both hardcopy and electronic 
printing). You also have access to tools which control the Revit application as a whole, not 
just the current project, such as Opzons (see the end of this section for more on Options). 


| R | H wict Aw 2h aD Recent and Open Documents: 
le) ‘ These two icons (from 


‘ES &) Recent Documents 
the Apphcation menu) 


[ Sew > toggle the entire area on 
the right to show either the recent 

lear Open >» documents you have been in (icon on 

[=I Save 


the left) or a list of the documents 
you currently have open. 

A Save As > 

ms 

| > Export r 


Suite 


D Workflows > 


By Ordered List v 


In the Recent Documents list you click a 
listed document to open it. This saves 
time as you do not have to click Open 
> Project and browse for the 
document (Document and Project mean 
the same thing here). Finally, clicking 
the “Pin” keeps that project from 
getting bumped off the list as 
additional projects are opened. 


=>. 
ly Publish > 


| g Close 


In the Open Documents list the “active” 
project you are working in is listed 
first; clicking another project switches 
you to that open project. 


Options | Exit Revit 


ooo Po pae Ae ad Ho Oe y 
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The list on the left, in the Application Menu shown above, represents three 

different types of buttons: button, drop-down button and split button. Save and fe = 
Close are simply buttons. Save-As and Export are drop-down buttons, 

which means to reveal a group of related tools. If you click or hover your Bvtton 





cursor over one of these buttons, you will get a list of tools on the right. A O 

Finally, split buttons have two actions depending on what part of the 

button you click on; hovering over the button reveals the two parts (see Drop-down Button 

bottom image to the right). The main area is the most used tool; the arrow 

reveals additional related options. Bm p 
Split Button 


Quick Access Toolbar: 





SUG AP B AOA GOE an 


Referred to as QAT in this book, this single toolbar provides access to often used tools 
(Open, Sare, Undo, Redo, Measure, Tag, etc.). It is always visible regardless of what part of the 
Ribbon is active. 


The QAT can be positioned above or below the Rzbbon and any command from the Rzbbon 
can be placed on it; simply right-click on any tool on the Rzbbon and select Add to Quick 
Access Toolbar. Moving the QAT below the Rzbbon gives you a lot more room for your 
favorite commands to be added from the Rzbbon. Clicking the larger down-arrow to the far 
right reveals a list of common tools which can be toggled on and off. 


Some of the icons on the QAT have a down-arrow on the right. Clicking this arrow reveals a 
list of related tools. In the case of Undo and Redo, you have the ability to undo (or redo) 
several actions at once. 


Ribbon — Architecture Tab: 


c aa- n ton te P 
SIS] Insert Annotate Massing & Site Collaborate View 


oja S E U F e BUES 


a Door Window Component Column Roof Ceiling Floor Curtain Curtain Mullion Rai 














: System Grid 


Select v Build 


The Architecture tab on the Rzbbon contains most of the tools the architect needs to model a 
building, essentially the things you can put your hands on when the building is done. ‘The 
specific discipline versions of Revit omit some of the other discipline tabs. 


Each tab starts with the Modify tool, i.e., the first button on the left. This tool puts you into 


“selection mode” so you can select elements to modify. Clicking this tool cancels the current 
tool and unselects elements. With the Modify tool selected you may select elements to view 
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their properties or edit them. Note that the Modify tool, which is a button, is different than 
the Modify tab on the Rzbbon. 


The Rzbbon has three types of buttons: button, drop-down button and spät, as covered on the 
previous page. In the image above you can see the Wal tool is a split button. Most of the 
time you would simply click the top part of the button to draw a wall. Clicking the down- 


arrow part of the button, for the Wall tool example, gives you the option to draw a Wall 
Structural Wall, Wall by Face, Wall Sweep, and a Reveal. 


TIP: The Model Text tool is only for placing 3D text in your model, not for adding notes! 


Ribbon — Annotate Tab: 








aago pw OuAe mine aaa P 
JSS Architecture Structure Systems Inset Annotate Analyze Massing & Site Collaborate View 
X E — £ A, Radial ~ Spot Elevation Detail Line 9 Revision Cloud A 

\) Diameter -® Spot Coordinate Region ~ CA| Detail -|Y 
Modify| Aligned Linear Angular S r n [S Regi fA ee One - 
[f Arc Length “1 Spot Slope S Component ~ cS Insulation Ae 








Select v Dimension v Detail 


To view this tab, simply click the label “Annotate” near the top of the Rzbbon. This tab 
presents a series of tools which allow you to add notes, dimensions and 2D 
“embellishments” to your model in a specific view, such as a floor plan, elevation, or section. 
All of these tools are view specific, meaning a note added in the first floor plan will not 
show up anywhere else, not even another first floor plan: for instance, a first floor electrical 


plan. 


Notice, in the image above, that the Dimension panel label has 
a down-arrow next to it. Clicking the down-arrow will reveal 
an extended panel with additional related tools. 









o 





Finally, notice the Component tool in the image above; it 1s a 
split button rather than a drop-down button. Clicking the top 
part of this button will initiate the Detail Component tool. 
Clicking the bottom part of the button opens the fly-out 
menu revealing related tools. Once you select an option from 
the fly-out, that tool becomes the default for the top part of 
the split button for the current session of Revit (see image to 


right). 


E7 Legend Component 
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Ribbon — nee Tab: 


- oi c A @- 2 i 3. i> =| Project! - Floor Plan: Level 1 













cid ojo 


SI Cut ~ ka o S 3 
E ” Y| Aoin- we Q err 
Select ~ Properties Clipboard Geometry Modify View Measure Create [0 





Several tools which manipulate and derive information from the current model are available 
on the Modify tab. Additional Modify tools are automatically appended to this tab when 
elements are selected in the model (see Modify Contextual Tab on the next page). 


TIP: Do not confuse the Modify tab with the Modify tool when following instructions in this book. 


Ribbon — View Tab: 
Bn A ree a 2E ati z iaaii 





rm = FÈ Visibility/ Graphics Sh Show Hidden Lines 8 Oo 
8, Filters tt) Remove Hidden Lines Render in Cloud \-4 
View & ia : 3 | ä Section Callou 


Templates” SÆ Thin Lines BO Cut Profile fay) Render Gallery ewe” 
Select v Graphics xy 


The tools on the zew tab allow you to create new views of your 3D model; this includes 
views that look 2D (e.g., floor plans, elevations and sections) as well as 3D views (e.g., 
isometric and perspective views). 


The View tab also gives you tools to control how views look, everything from what types of 
elements are seen (e.g., Plumbing Fixture, Furniture or Section Marks) as well as line 
weights. 


NOTE: Line weights are controlled at a project nide level but may be overridden on a view by view basis. 


Finally, notice the little arrow in the lower-right corner of the Graphis panel. When you see 
an arrow like this you can click on it to open a dialog box with settings that relate to the 
panel’s tool set (Grap/ucs in this example). Hovering over the arrow reveals a tooltip which 
will tell you what dialog box will be opened. 


Ribbon — Modify Contextual Tab: 


The Modify tab is appended when certain tools are active or elements are selected in the 
model; this is referred to as a contextual tab. The first image below shows the P/ace Wall tab 
which presents various options while adding walls. The next example shows the Modify Walls 
contextual tab which is accessible when one or more walls are selected. 
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Project! - Floor Plan: Level 1 





tt wt 0 AB -> FE cx i" = 


HK Cope -~ : |B = = | pl 
Gl Cub + ‘= & Dg by Vp qn i = 
yam ga SO AH ay 
Select v | Properties | Clipboard | Geometry Modify 


Modify | PlaceWall | Height v Uncont v | Location Line: Wall Centerline v 7i chain = 


Properties x 


O a ~ 


TT. 


















X Hay I cp ojo ty 
| Modify zi 


=t- 















Place Wall contextual tab — visible when the Wall tool is active. 


Z -AOA 0O ER [S- = Project! - Floor Plan: Ley 


X FE Cope ~ l- & B é& DI D bly ci ofo ° = E le i E, 


Ž we 


5] Cut - a ‘ | 
D | = & fo ° + %S i t| Wall Attach Detach iy 
By | g Join ~ eZ & 7 S i Opening Top/Base Top/Base 
| Geometry Modify i N Modify Wall 
~ : q E 
Modify | Walls =c] 





Properties x 





Modify Walls contextual tab — visible when a wall is selected. 


Ribbon — Customization: 


Re 
r RLE 


Modify Link Link Link DWF 


s SEA a > SE) Cf P 
Ra P) n 


Point Manage Import Import t _Image Manage Load 
Revit IFC CAD Markup Cloud Links CAD gbXML Images | Family 


Select ~ | Link | Import «| Load fre 


Modify | Place Wall | Height v Uncont v | Location Line: Wall Centerline v | [Z Chg 


SAQ-a- 













Properties 
g Window [m Roof ~ $) Curtain System 
i Basic Wall Wall D aj Component ~ É Ceiling FA Curtain Grid 
-_ ow a oor 
Sel shire s () Column ~ Floor + g8 Mullion 
ee = : Build 
New Walls v Ue Edit Type 


Constraints a A 





There is not too much customization that can be done to the Rzbbon. One of the only things 
you can do 1s pull a panel off the Rzbbon by clicking and holding down the left mouse button 
on the titles listed across the bottom. This panel can be placed within the drawing window or 
on another screen if you have a dual monitor setup. 


The image above shows the Buz/d panel, from the Architecture tab, detached from the Rzbbon 
and floating within the drawing window. Notice that the Insert tab 1s active. Thus, you have 
constant access to the Buz/d tools while accessing other tools. Note that the Buz/d panel ts not 
available on the Architecture tab as 1t 1s literally moved, not just copied. 
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CF Window Ly? Roof ~ 8) Curtain 
aj Component ~ É Ceiling FA Cuga 
() Column ~ Floor + BB Mullion 
Build 







Wall Door 


When you need to move a detached panel back to the Rzbbon you do the following: hover 
over the detached panel until the sidebars show up and then click the “Return panels to 
ribbon” icon in the upper right (identified in the image above). 


Window 


FYI: Whenever the resolution of your monitor is 
too low or you don't have the Revit application g 


maximized on the screen the buttons may be modified to cr) Component ~ 


take up less room on the Ribbon; typically the words are Wali Door 


removed. Compare the image to the right with the Buiid l 
panel above. Build 


Column ~ 





If you install an add-in for Revit on your computer, you will likely see a new tab appear on the 
Ribbon. Some add-ins are free while others require a fee. If an add-in only has one tool, it will likely 
be added to the catch-all tab called Add-Ins (shown in the image below). 






O 


: $ Model _ _ Ar 
> Group 
Circulation Model a a 
This is not really cian 
customizing the 
User Interface, but General Configure 
Tools and analyses: 









in the Options User Interface 
dialoag there are 
seveal adjustments 
one can make — 
such as turning off 
tabs and tools not Check Spelling 
used. However, SteeringWheels 
turning off, for 
example, the 
electrical tools, in 
turn limits the 
number of electrical 
parameter types 
that can be created. 






Architecture tab and tools 
Structure tab and tools 
Structural analysis and tools 
Systems tab: mechanical tools 
Mechanical analysis tools 
Systems tab: electrical tools 
Electrical analysis tools 
Systems tab: piping tools 

Piping analysis tools 
Massing & Site tab and tools 


9 K 


Graphics 


File Locations 


K 


Rendering 


K R 


K 


ViewCube 


Active theme: Li 
Macros ne [Light 
Keyboard Shortcuts: Customize... 


Double-click Options: Customize... 
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Ribbon — States: 


The Rzbbon can be displayed in one of four states: 





Full Ribbon (default) 
Minimize to Tabs 
Minimize to Panel Tiles 


Minimize to Panel Buttons 


The intent of this feature is to increase the size of the available drawing window. It 1s 
recommended, however, that you leave the Rzbbon fully expanded while learning to use the 
program. The images in this book show the fully expanded state. The images below show 
the other three options. When using one of the minimized options you simply hover (or 
click) your cursor over the Tab or Panel to temporarily reveal the tools. 


FYT: Double-clicking on a Ribbon tab will also toggle the states. 





R- A a EE , So ado) A t&-9 =- ce fS- = Project! - Floor Plan: Level 1 
al Architecture ture ns ser Annotate ze Na: y Site “¢ z : m Ev 
Properties x 
Floor Plan v L 
nnana a 
Minimize to Tabs 


Project! - Floor Plan: Level 1 










AO AL O O SE) fe 9 
| Architecture | Str : : : state Æ 5 ; 
| Select Build | Circulation | Model | Room & Area Opening Datum | Work Plane 


Properties x 
Bos : 
Minimize to Panel Tiles 
~ ctHUâá-&A: 2- AOA 0-9 EAD Project1 - Floor Plan: Level 1 
| Architecture | Structure n: ser Anne Analyz & Site CG); 


r OB y elg 


Select | Build Circulation Model {Room &...| Opening | Datum {Work Pla...{ 
Properties x 


Minimize to Panel Buttons 


1-18 


Getting Started with Autodesk Revit 2017 
a 


Ribbon — References in this Book: 


When the exercises make reference to the tools in the Rzbbon a consistent method 1s used to 
eliminate excessive wording and save space. Take a moment to understand this so that things 
go smoothly for you later. 
Throughout the textbook you will see an instruction similar to the following: 

23. Select Architecture > Build > Wall 
This means click the Architecture tab, and within the Build panel, select the Wall tool. 
Note that the Wal tool is actually a split button, but a subsequent tool was not listed so you 
are to click on the primary part of the button. Compare the above example to the one below: 


23. Select Architecture > Build > Wall > Structural Wall 


The above example indicates that you should click the down-arrow 
part of the Wall tool in order to select the Structural Wall option. 


Thus the general pattern is this: 

Tab > Panel > Tool > drop-down list item 

#1 Tab: This will get you to the correct area within the Rzbbon. 
#2 Panel: This will narrow down your search for the desired tool. 


#3 Tool: Specific tool to select and use. 





Drop-down list item: Vhis will only be specified for drop-down buttons and sometimes for split 
buttons. 


The image below shows the order tn which the instructions are given to select a tool; note 
that you do not actually click the panel title. 















aise 


Select v 


ao Component Col 


Properties 
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Options Bar: 


This area dynamically changes to show options that complement the current operation. The 
Options Barıs located directly below the Rzbbon. When you are learning to use Revit you 
should keep your eye on this area and watch for features and options appearing at specific 
times. The image below shows the Opions Bar example with the Wall tool active. 


Modify | Place Wall | Height ~ Unconnv 20 0° | Location Line: Wall Centerline ~v | 





Properties Palette — Element Type Selector: 


The Properties Palette provides instant access to settings related 
to the element selected or about to be created. When nothing 
is selected, it shows information about the current view. When 
multiple elements are selected, the common parameters are 


Properties x 





— 2 Š zi 


v) Gs) Edit Type 





Floor Plan: Level 1 





Graphics ao» displayed. 

View Scale 

Scale Value 1 96 

pispa Moca orma The Element Type Selector 1s an important part of the Properties 
Parts Visibility ‘Show Original _ 


Palette. Whenever you are adding elements or have them 
selected, you can select from this list to determine how a wall 
to be drawn will look, or how a wall previously drawn should 


Visibility/Graphics Overrides 
Graphic Display Options 
Underlay 


Underlay Orientation Plan 





Orientation Project North 

Wall Join Displa Clean all wall... z i i 

weal Join Display eens look (See image to right). If a wall type needs to change, you 
Show Hidden Lines By Discipline 


never delete it and redraw it; you simply select it and pick a 


new type from the Type Selector. 


Color Scheme Location 
Color Scheme 
System Color Schemes 
Default Analysis Display Style 
Sun Path a 

Identity Data a 
View Template i 
View Name Level 1 
Dependency iIndependent 
Title on Sheet + 


Properties help 


‘Background 





The Selection Filter drop-down list below the Type Selector lets 
you know the type and quantity of the elements currently 
selected. When multiple elements are selected you can narrow 
down the properties for just one element type, such as wall. 
Notice the image to the right shows four walls are in the 

Properties G, current selection set. Selecting 
Walls (4) will cause the Palette 
to only show Wall properties 
even though many other 
elements are selected (and 
remain selected). 


Properties Palette; nothing selected 


Properties 


, Basic Wall a 
Interior - 4 7/8" Partition (1-hr) oN 





£| | 


Columns (4) 
Door Tags (3) 
Doors (3) 
Elevations (1) 
Floors (1) 
Grids (4) 


Generic - 5" 


Generic - 6" 


Geen Hee eee 


Generic - 6" Masonry ae The width of the Properties 
Rooms (4) 

ee Sutu Coking) Palette and the center column 
Views (1) o s è 

E ae position can be adjusted by 


Generic - 8" Masonry 





Type Selector; Wall tool active or a 


Wall is selected 


Floor Plan: Level 1 a 


eS a se, 


Selection Filter; multiple elements 
selected 


dragging the cursor over that 
area. You may need to do this 
at times to see all the 
information. However, making 
the Palette too wide will reduce 
the useable drawıng area. 


The Properties Palette should be left open; if you accidentally close it you can reopen 1t by 
View > Window > User Interface > Properties or by typing PP on the keyboard. 
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Project Browser: 


Project - Project browser The Project Browser is the “Grand Central Station” of the Revit 
project database. All the views, schedules, sheets and content 
Legends are accessible through this hierarchical list. The first image to 
“HS Schedles Cine the left shows the seven major categories; any item with a 


) Sheets (all , 
a aly “plus” next to it contains sub-categories or items. 
ES amilies 


f)-[@] Groups 
ee Revit Links 








Double-clicking on a View, Legend, Schedule or Sheet will open 

it for editing; the current item open for editing is bold (Level 
Mae nth 1 in the example to the left). Right-clicking will display a pop- 
up menu with a few options such as Delete and Copy. 





Project Browser - Project1 x 
3-2. ness an Right-click on Views (all), at the top of the Project Browser, and you 
- oor rians . 7 s . 
tanai will find a Search option in the pop-up menu. This can be used 
Level 2 to search for a Vzew, Family, etc., a very useful tool when working 
À — on a large project with 100s of items to sift through. 
=). Ceiling Plans 
Level 1 
level? — Like the Properties Palette, the width of the Project Browser can be 
=) Elevations (Building Elevation) ; 
nee adjusted. When the two are stacked above each other, they both 
North move together. You can also stack the two directly on top of 
oe each other; in this case you will see a tab for each at the bottom 
Legends as shown in the second image to the left. 
fF] Schedules/Quantities 
Sheets (all) , j , ' 
3-9 Families The Project Browser should be left open; 1f you accidentally close it 
© [@] Groups by clicking the “X” in the upper right, you can reopen it by 
@® Revit Li 


View > Window > User Interface > Project Browser. 





The Project Browser and Properties Palette can be repositioned on a 


‘Project Browser - Projectt | Properties] | Second monitor, if you have one, when you want more room to 


work in the drawing window. 


Status Bar: 


This area will display information, on the far left, about the current command or list 
information about a selected element. The right hand side of the Status Bar shows the 
number of elements selected. The small funnel icon to the left of the selection number can 
be clicked to open the Filter dialog box, which allows you to reduce your current selection to 
a specific category; for example, you could select the entire floor plan, and then filter 1t down 
to just the doors. This is different than the Selection Filterin the Properties Palette which keeps 
everything selected. 
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On the Status Bar, the five tcons on the right, shown in the image below, control how 
elements are selected. From left to right these are 

Select Links 

Select Underlay Elements 
Select Pinned Elements 
Select Elements by Face 


Drag Elements on Selection a <5 Sh CF Mh Vo 





Hover your cursor over an icon for the name and for a brief description of what it does. 
These are toggles that are on or off; the red ‘X?’ in the upper right of each icon means 
you cannot select that type of element within the model. ‘These controls help prevent 
accidentally moving or deleting things. Keep these toggles in mind if you are having trouble 
selecting something; you may have accidentally toggled one of these on. 


Finally, the two drop-down lists towards the center of the Status Bar control Design 
Options and Worksets (see image on previous page). The latter is not covered in this book 
but Deszgn Options are. Worksets relate to the ability for more than one designer to be in the 
model at a time. 


View Control Bar: 
18" =1'0" OO Ge RRO 9 CHATS 


This is a feature which gives you convenient access to tools which control each view’s 
display settings (1.e., scale, shadows, detail level, graphics style, etc.). The options vary slightly 
between view types: 2D View, 3D view, Sheet and Schedule. 
The important thing to know is that these settings only affect 


Cancel 


the current view, the one listed on the Application Title Bar. All Repeat [Walt Architectural] 
of these settings are available in the Properties Palette, but this -eA 
toolbar cannot be turned off like the Properties Palette can. Changa wae oidartsion 

Select Joined Elements 

Hide in View > 
Context Menu: Override Graphics in View > 
The context menu appears near the cursor whenever you right- a 
click on the mouse (See image at right). The options on that Select Previous 
menu will vary depending on what tool is active or what Select Ml inecanices > 
element is selected. Delete 


Find Referring Views 


Zoom In Region 


Drawing Window: Zoom Out (> 


Zoom To Fit 


This is where you manipulate the Building Information Model 
(BIM). Here you will see the current view (plan, elevation or 





section), schedule or sheet. Any changes made are instantly Browsers : 
propagated to the entire database. vi }| Popes o 
Context menu example with 
a wall selected 
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Elevation Marker: 


This item is not really part of the Revit UI but is visible in the drawing 
window by default via the various templates you can start with, so it is 
| - > worth mentoning at this point. The four elevation markers point at each 

side of your project and ultimately indicate the drawing sheet on which 

you would find an elevation drawing of each side of the building. All you 
need to know right now is that you should draw your floor plan generally in the middle of 
the four elevation markers that you will see in each plan view; DO NOT delete them as this 
will remove the related view from the Project Browser. 


Revit Options: 


There are several settings, related to the User Interface, which are not tied to the current 
model. ‘That is, these settings apply to the installation of Revit on your computer, rather than 
applying to just one model or file on your computer. A few of these settings will be briefly 
discussed here. It is recommended that you don’t make any changes here right now. 


Click on Options in the Application Options | x 


Menu (the purple “R” ’) r The options in | General Project template files: The first five project templates will appear as links on the 


Recent Files page. 
User Interface 


the File Locations tell Revit where to t 





fi d ] d I th | Graphics | | Construction Tem... C:\ProgramData\Autodesk\RVT 2017\Tem... 
o T a E k CES ee "= [Architectural Temp... C:\ProgramData\Autodesk\RVT 2017\Tem... 

š , . | | $ Structural Template _C:\ProgramData\Autodesk\RVT 2017\Tem... 
Graphics section you can verify your inii a taed ll 


display driver is approved (1.e., tested) Check Spelling 
by Autodesk. If Revit is crashing or PAAR 
exhibits strange behavior, it likely relates 
to your graphics driver. You can bypass 


ViewCube 
Default path for user files: 


C: \Users\User\Documents Browse... 








Macros 


Default path for family template files: 




















this problem by turning off Use Sages ese oe) Ee 
; > é th for point douds: 
Hardware Acceleration, but this will make SSS Browse.. 
Revit run slower. a 
Options x 







Warnings 
A Unknown video card 


General 


User Interface 


The installed video card 'AMD FirePro M4000" has not been tested with Revit. 
You may continue to use Hardware Acceleration. 

If you experience graphics display issues, you should: 

File Locations - Turn off Hardware Acceleration 


Graphics 


Rendering 


Check Spelling 


SteeringWheels Get information on supported hardware 


ViewCube Graphics Mode 
MV] Use Hardware Acceleration (Direct30®) 
Macros 


Draw visible elements only 








[M] Allow navigation during redraw (reopening models is required) 


This concludes your brief overview of the Revit user interface. Many of these tools and 
operations will be covered in more detail throughout the book. 


1-23 


Design Integration Using Autodesk Revit 2017 





Efficient Practices 


The Rzbb0n and menus are really helpful when learning a program like Revit; however, most 
experienced users rarely use them! The process of moving the mouse to the edge of the 
screen to select a command and then back to where you were is very inefficient, especially 
for those who do this all day long, five days a week. Here are a few ways experienced BIM 
operators work: 


Use the wheel on the mouse to Zoom (spin the wheel), Pan (press and hold the 
wheel button while moving the mouse) and Zoom Extents (double-clicking the 
wheel button). All this can be done while in another command; so, if you are in the 
middle of drawing walls and need to zoom in to see which point you are about to 
Snap to, you can do it without canceling the Line command and without losing focus 
on the area you are designing by having to click an icon near the edge of the screen. 


Revit conforms to many of the Microsoft Windows operating system standards. 
Most programs, including Revit, have several standard commands that can be 
accessed via keyboard shortcuts. Here are a few examples (press both keys at the 
same time): 


o Ctl+S Save (saves the current model) 

o Ctrlt+aA Select All (selects everything in text editor) 

o Ctl+Z Undo (undoes the prettous action) 

o Ctl+xX Cut (Cut to Windows clipboard) 

o Ctrl+C Copy (does not replace Rerit’s Copy tool) 
o Ctl+V Paste (used to copy between models/ views/ levels) 
o Ctrl + Tab Change View (togoles between open views) 

O CURP Print (opens print dialog) 

o Ctrl+ N New (create new project file) 

Oo. F7 Spelling (launch spell check feature) 

o ENTER Previous Command (repeat previous command) 


If you recall, the Open Documents area in the Application menu lists all the views that 
are currently open on your computer. By clicking one of the names in the list you 
“switch” to that view. A shortcut is to press Ctrl + Tab to quickly cycle through the 
open drawings. 


Many Revit commands also have keyboard shortcuts. So, with your right hand on the 
mouse (and not moving from the “design” area), your left hand can type WA when 
you want to draw a Wall for example. You can see all the preloaded shortcuts and 


add new ones by clicking View (tab) > User Interface (drop-down) > Keyboard Shorteuts. 
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It should be noted that any customized 
keyboard shortcuts are specific to the 
computer you are working on, not the 
project. You can use the Export button 
(see image to right) to save the entire 
keyboard shortcuts list to a file, and then 
Import it into another computer’s copy of 
Revit. 


This concludes your brief overview of 
the Revit user interface. Many of these 
tools and operations will be covered in 
more detail throughout the book. 
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R Keyboard Shortcuts 


Search: Type a command name 





Filter; | All 





Assignments: 
Command Shortcuts 
Modify MD 
Select links 
Select underlay elements 
Select pinned elements 
Select elements by face 
Drag elements on select... 
Type Properties 


Properties 


Family Cateqory and Par... 
< 


Press new keys: cp Assign 


Paths 

Create>Select: Insert>Select; Ann... 
Create>Select; Insert>Select; Ann... 
Create>Select; Insert>Select; Ann... 
Create>Select: Insert>Select; Ann... 
Create>Select; Insert>Select; Ann... 
Create>Select; Insert>Select; Ann... 
Create>Properties; Modify> Prope... 


Create>Properties; View>Windo... 


Create> Properties; Modify> Prope... 
> 








Keyboard shortcuts dialog 





Exterior rendering from Design Integration using Autodesk Revit 2017 
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Exercise 1-3: 


Open, Save and Close a Revit Project 


To Open Revit 2017: 





Start > All Apps > Autodesk > Revit 2017 


Or double-click the Revit R 
0-9 Pe icon from your desktop. a 
3D Builder tae YOY 


B 3Dconnexion v 


Calendar 


This may vary slightly on your computer; 
see your instructor or system administrator 


a re if you need help. 


oft Edge Photos 


Acrobat Reader DC 

Alarms & Clock 
} AutoCAD Nautilus Release Ca... ¥ 
į Autodesk 


z ror 
E Autodesk ReCap 2016 


a 


Calculator Washington... Phone Compa... 


Calendar 

GFT ie.) 

Citrix Receiver — 
Contact Support 


oer Revit 2016 


e anything 





FIGURE 1-3.1 Starting Revit 


How to Open a Revit Project: 





By default, Revit will gees ll = am Ss 
open in the Recent Files projects E Resources 

window, which will Sn ey oe eee ~~ ee reo 

display thumbnails of pe oe 


sin ht 


recent projects you 
have worked on. 
Clicking on the preview 
will open the project. 


1. Click the Open 





link (see the 
image to the a 
tight). E 


FIGURE 1-3.2 Recent Files startup screen 


You may click open under Project or on the Quick Access Toolbar. 
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Next you will open an existing Revit project file. You will select a sample file provided online 
at SDCpublications.com; see the inside front cover for more information. 


2. Click the drop-down box at the top of the Open dialog (Figure 1-3.3). Browse to your 
downloaded files (provided files need to be downloaded from 
SDCpublications.com). 


TIP: If you cannot access the online sample files, you can substitute any Revit file you can find. Some sample 
files may be found here on your computer’s hard drive: C:\Program Files\ Autodesk\ Revit 2017\ Samples 


Click here first 








R Open ? x 
| | Sample Files en XxX @ vews ~ 
f A ae Preview 
Name Date modified Type 
Church Building.nt 4/25/2015 10:25AM Autodesk Revi 
eq Office Building Mass Study.nt 4/25/2015 10:25AM Autodesk Revi 
aq Office Building.rt SS 4/25/2015 10:24AM Autodesk Revi 
< > 
Fle name: 
Files of type: All Supported Files (*.rvt, *.rfa, *.adsk, *.rte) v 
Worksharing 
Tools ~! [Audit Detach from Central Create New Local Open wi Cancel 


FIGURE 1-3.3 Open dialog, downloaded content from SDCpublications.com 


3. Select the file named Office Building.rvt and click Open. 


FYT: Notice the preview of the selected file. This wil! help you select the correct file before taking the time to open it. 


The Office Building.rit file is now open and the last saved view is displayed in the drawing 
window (Figure 1-3.4). 
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Modify 
(a Model Group * 


Select v Build Circulation Model Room & Area v Opening Datum Work Plane 


Properties x 





© 3D View ~ 


3D View: 3D View1 v Gf Edit Type 
Graphics RA 
Detail Level 

Parts Visibility | Show Original 
Visibility/Grap... Edit... 
Graphic Displ... Edit... 
Discipline Architectural 
Default Analy... None 

Sun Path g 

Extents â 


Properties help Apply 


Project Browser - Office Building.nt X 
©} {O° Views (all) 
B- Floor Plans 
B.O. Footing 
Foundation 
Level 1 
Level 2 
Roof 
Roof Framing 
Site Plan 
T.O. Footing 
= Ceiling Plans 
Level 1 
Level 2 
= 3D Views 
3D View 1 
< > Perspective FAG te O OH TP Oo Ce GS < > 
Click to select, TAB for alternates, CTRL adds, SHIFT unselects. a £ 0 FA Main Model P RaR O Yo 


FIGURE 1-3.4 Sample file “Office Building.rvt” 





The Application Menu lists the 
projects and views currently 


open on your computer (Figure 
1-3.5). 






4. Click Application 


Office Building.rvt - 3D View: 3D View 1 
Menu > Open [E Open : 


Documents (icon) ee eee a.. 
(Figure 1-3.5). Figure 1-3.5 Application Menu: Open Documents view 

Notice that the Office Building.nt project file is listed. Next to the project name is the name of 
a view Open on your computer (e.g., floor plan, elevation). 


Additional views will be added to the list as you open them. Each view has the project name 
as a prefix. The current view, the view you are working in, is always at the top of the list. 
You can quickly toggle between opened views from this menu by clicking on them. 


You can also use the Swztch Windows tool on the Vzew tab; both do essentially p= 


the same thing. 
Switch 
Windows ” 
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Opening Another Revit Project: 


Revit allows you to have more than one project open at a time. 
5. Click Open from the Ouick Access Toolbar. 
6. Per the instructions previously covered, browse the downloaded online files. 
7. Select the file named Church Building.rvt and click Open (Figure 1-3.6). 


TIP: If you cannot locate the online files, substitute one of the sample files. 











CAG tis a OA Q: 9 A mai = Church Building.rvt - Floor Plan: Level 1 Type a keyword or phrase 
Architecture Structure Systems Insert Annotate Analyze Massing & Site Collaborate View Manage Add-ins Modify ©) 


ra O we Cy D uA = Hy) FA EB in, D D A Model Text 5 Room A Area - „O aje = wall i ff) Show 
B ale 
Room Separator O~ a lg Vertical iP Ref Plane 


Model Line 9 
Modify} W fall Door Window Compon ent Column Roof Ceiling Floor Curtain Curtain Mullion Railin ng Ramp Stair I. By Shaft off Grid Set 








System Grid a D) Model Group + fa Tag Room -~ Tag Area ~ Face d° Dormer |” [EÈ Viewer 
Select v Build Circulation Model Room & Area v Opening Datum Work Plane 


Properties x 





Floor Plan v 


Floor Plan; Level 1 v fa Edit Type 
Graphics RA 
View Scale 1/8" = 1'-0" 
Scale Value 1: |96 
Display Model Normal 
Detail Level Coarse 
Parts Visibility Show Original 
Visibility/Grap... Edit... 
Graphic Displ... Edit... 
Orientation Project North 
Wall Inin Nien flean all wall i 
Properties help ` 


v 


Project Browser - Church Building.nt X 
=).'O° Views (all) 

=}... Floor Plans 
B.O. Footing 
Foundation 
Level 
Roof 
Roof Framing 
Site Plan 
T.O. Footing 

=). Ceiling Plans 
Level 1 

7) 3D Views 

=) Elevations (Building Elevation 
East 





North 
v 
< > 1/8" = 1-0" EEEL LAAR LI @< 2 
Click to select, TAB for alternates, CTRL adds, SHIFT unselects. ay g 30 EA Main Mo $ tt Fh ce M O To 


FIGURE 1-3.6 Sample file “Church Building.rvt” 


8. Click Open Documents from the Appäcation menu (Figure 1-3.7). 


Notice that the Church Building.nt project is now 


i i , F Open Documents 
listed along with a view: Floor Plan: Level 1. 


Try toggling between projects by clicking on Office CHURCH BUILDING.RYVT - Floor Plan: Level 1 


Building. nt — 3D View: 3D View 7. OFFICE BUILDING.RVT - 3D View: 3D View 1 


FIGURE 1-3.7 Open Documents 
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Close a Revit Project: 
9. Select Application menu > Close; click No if | k Close 


prompted to save. 


This will close the current project/view. If more than one view is open for a project, only 
the current view will close. The project and the other opened views will not close until you 
get to the last open view. 


10. Repeat the previous step to close the other project file. 


If you made changes and have not saved your project yet, you will be prompted to do so 
before Revit closes the view. Do not save at this time. When all open project files are 
closed, you find yourself back in the Recent Files screen — which is where you started. 


Saving a Revit Project: 


At this time we will not actually save a project. 


To save a project file, simply select Save from the Quick Access Toolbar. You can Li 
also select Sare from the Application menu or press Ctr! + $ on the keyboard. 


You should get in the habit of saving often to avoid losing work due to a power outage or 
program crash. 


You can also save a copy of the current project by selecting Save As from the Application 
Menu. Once you have used the Sare As command you are in the new project file and the file 
you started in is then closed. 


Closing the Revit Program: 


Finally, from the Application menu select Exit Revit. This will close any open projects/views 
and shut down Revit. Again you will be prompted to save, if needed, before Revit closes the 
view. Do not save at this time. 





. ?) a — go x 
You can also click the "X" in the upper right corner 
of the Reszt Apphcation window. 
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Exercise 1-3: 
Creating a New Project 





Open Autodesk Revit. 


Creating a New Project File: 


The steps required to set up a new Revit model project file are very simple. As mentioned 
earlier, simply opening the Revit program starts you in the Recent Files window. 


To manually create a new project (maybe you just finished working on a previous assignment 


B 


and want to start the next one): 


1. Select Application menu > New > Project. 





FYI: You can also select the New Lnk in the Recent Files startup screen. 


After clicking New > Project you will get the New Project dialog box (Figure 1-4.1). 


New Project x 
Template file 
Architectural Template Vv Browse... 
Create new 
@) Project () Project template 


[oe] | core | 


FIGURE 1-4.1 New Project dialog box 


The New Project dialog box lets you specify the template file you want to use, or not use a 
template at all. You can also specify whether you want to create a new project or template 


file. 
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2. Select the Architectural Template ‘emplate file. Leave Create new set to Project 
(Figure 1-4.1). 


3. Click OK. You now have a new unnamed/unsaved project file. 


To name an unnamed project file you simply Sare. The first tme an unnamed project file is 
saved you will be prompted to specify the name and location for the project file. 


4. Select Application menu > Save from the Menu Bar. 


5. Specify a name and location for your new project file. 
Your instructor may specify a location or folder for your files tf in a classroom setting. 


What is a Template File? 


«A template file allows you to start your project with specific content and certain settings 
preset the way you like or need them. 


For example, you can have the units set to Imperial or Metric. You can have the door, window 
and wall families you use most loaded and eliminate other less often used content. Also, you 
can have your company’s title block preloaded and even have all the sheets for a project set 


up. 


A custom template is a must for design firms using Revit and will prove useful to the student 
as he or she becomes more proficient with the program. 


Be Aware: 
It will be assumed from this point forward that the reader understands how to create, open and 


save project files. Please refer back to this section as needed. If you still need further assistance, 
ask your instructor for help. 
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Exercise 1-3: 


Using Zoom and Pan to View Your Drawings 





Learning to Pan and Zoom in and out of a drawing is essential for accurate and efficient 
drafting and visualization. We will review these commands now so you are ready to use them 
with the first design exercise. 
Open Revit. 
You will select a sample file from the provided online files. 

1. Select Open from the Quick Access Toolbar. 

2. Browse to the downloaded online files. 


3. Select the file named Church Building.rvt and click Open (Figure 1-5.1). 


TIP: If you cannot locate the online files, substitute any of the training files that come with Rerit, found at 
C:\Program Files\ Autodesk\ Revit 201 7\ Samples. 








cag 2: ZOA B-O = an S Church Building.rvt - Floor Plan: Level 1 F Type a keyword or phrase |A X vy Q, Signin -X © i — o x 
Ss) Architecture _ Structure Systems Inset Annotate Analyze Massing & Site Collaborate View Manage Add-Ins Modify Cie 


O88 G § PEG BEB BOS Pit Brn Be eae. Gaim 


K n ka A TU Model Line 4 Room Separator Bp Vertical =. LP Ref Plane 
Modify; Wall Door Window Component Column Roof Ceiling Floor Curtain Curtain Mullion Railing Ramp Stair By Shaft ~~ ott Grid Set 
y < 7 $ $ System Grid x Ka) Model Group ~” B Tag Room ~ fA Tag Area ~ Face f Dormer | © (ER Viewer 
Select v Build Circulation Model Room & Area ¥ Opening Datum Work Plane 


Properties x 





Floor Plan X 


Floor Plan: Levelt v | FẸ Edit Type 
Graphics a A 
Display Model Normal 
Detail Level Coarse 


Parts Visibility Show Original 
Visibility/Grap... Edit... 
Graphic Displ... Edit... 


Orientation Project North 
Wall Inin Nien Clean all wall i No 
Properties heip 
Project Browser - Church Building.nt X 
=) {O° Views (all) A 
= Floor Plans 
B.O. Footing 
Foundation 
Level 1 
Roof 
Roof Framing 
Site Plan 
T.O. Footing 
=| Ceiling Plans 
Level 1 
# 3D Views 
=} Elevations (Building Elevation 
East 
North y 
< > ye"= 1-0" (Gt Ge ERR 9 Ca TS < > 
Click to select, TAB for alternates, CTRL adds, SHIFT unselects. 0 FS] a £% EN ce hy Z0 








FIGURE 1-5.1 Church Building.rvt project 
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If the default view that is loaded is not Floor Plan: Level 1, double-click on Level 1 under 
Views \Floor Plans in the Project Browser. Level 1 will be bold when it is the active or current 
view in the drawing window. 





Using Zoom and Pan Tools: 
Ba Show 


You can access the zoom tools from the Navigation Bar, or the 
scroll wheel on your mouse. i? Ref Plane 
fae Viewer 
The Zoom icon contains several Zoom related tools: a Wise 
e The default (1.e., visible) icon is Zoom in Region, which allows l 
you to window an area to zoom into. l 
e The Zoom icon is a split button. . eof * 


e = Clicking the down-arrow part of the button reveals a list of 
related Zoom tools. TA 


e You will see the drop-down list on the next page. 


Zoom In 


4. Select the top portion of the Zoom icon (see image to right). 





5. Drag a window over your plan view (Figure 1-5.2). 


I 

Selection window: Pick 

l two diagonal points, that 

l 1s, two opposite corners 
to define the window. 








mű- -e e ee a a i M ăn 


=——_—— = a 


Lo =— — = — £ = r- 


L = = - =- — — -d 


FIGURE 1-5.2 Zoom In window 
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You should now be zoomed in to the specified area (Figure 1-5.3). 









Church Building.rvt - Floor Plan: Level 1 



























“Architecture | Structure Systems Insert Annotate Analyze Massing &Site_ Collaborate View Manage Add-Ins Modif 
— E duo -  SYAOM3 MOC ë  ANNUWWE ace MONY A SKE VONGOQIGIE VIEW ë WENogE AGO- OMOGIY OM Y eee T —— : 
BOOB 9 0 PEG REE BOS Sue Be Bee sea Em aa 
; < mE al 
p à - : TU Model Line Room Separator M + lp Vertical . SP Rel 
Modify} Wall Door Window Component Column Roof Ceiling Floor Curtain Curtain Mullion, Railing Ramp Stair By Shaft ~~ oH Grid Set 
> * = x ¥ System Grid z £ [ò] Model Group ~ | [A Tag Room -~ Tag Area ~ Face ff Dormer [EB Vie 
Select v Build Circulation Model Room & Area ~ Opening Datum Work Pla 


Properties x 





Floor Plan v 


Floor Plan: Levell v | PB Edit Type 
Graphics a A 
View Scale 
Scale Value 1: :96 
Display Model Normal 
Detail Level Coarse 
Parts Visibility Show Original 
Visibility/Grap... Edit., | 
Graphic Displ... _Edit... lj 
Orientation Project North 





Auditorium 


[| 
1594 SF 
(112 People) 


Wall Inin Dien Clean all wall i y 


Properties help Apply 






Project Browser - Church Building.nt X 
5-0, Views (all) 
& Floor Plans 
8.0. Footing 
Foundation 
Level 1 
Roof 
Roof Framing 
Site Plan 
T.Q. Footing 
=) Ceiling Plans 
Level 1 
f— 3D Views 
=| Elevations (Building Elevation 
East 
North 





Outdoor Plaza 





—— — — — a — — = mia — Á- -á — ş 








<i l5 | yro OOR QR o Ca MTS < l a a 
Click to select, TAB for alternates, CTRL adds, SHIFT unselects. t g0 (S M Main Mode P R 





FIGURE 1-5.3 Zoom In results 


Zoom Out 
6. Click the down-arrow next to the zoom icon 
(Figure 1-5.4). Select Previous Pan/Zoom. Zoom in Region 
“oom Out(2x) 
You should now be back where you started. Each time Zoom to Fit 
you select this icon you are resorting to a previous view Zoom Allin Fit 
state. Sometimes you have to select this option multiple Fom ee 


times if you did some pannıng and multiple zooms. 


Previous Pan/ Zoom 


Mext Pan/ Zoom 





7. Zoom into a smaller area, and then Pan, i.e., 
adjusting the portion of the view seen, by FIGURE 1-5.4 Zoom Icon drop-down 
holding down the scroll wheel button. 


The Pan tool just changes the portion of the view you see on the screen; it does not actually 
move the model. 


Take a minute and try the other Zoom tools to see how they work. When finished, click 
Zoom to Fit before moving on. 


TIP: You can double-click the wheel button on your mouse to Zoom Extents in the current view. 
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Default 3D View 


Clicking on the Default 3D View icon, on the QAT, loads a 3D View. This allows you to 
quickly switch to a 3D view. 


8. Click on the Default 3D View icon. 





9. Go to the Open Documents listing in the 
Application Menu and notice the 3D View and —_ [E} Open Documents 
the Floor Plan view are both listed at the 


bottom. Church Building.nvt - 3D View: (3D} 


REMEMBER: You can toggle between views here. Church Building.rvt - Floor Plan: Level 1 
10. Click the Esc key to close the Application menu. 


ViewCube 


The VzewCube gives you convenient view control over the 3D view. This technology has 
been implemented in many of Autodesk’s programs to make the process seamless for the 
user. 


11. You should notice the ViewCube in the upper right corner of the drawing window 
(Figure 1-5.5). If not, you can turn it on by clicking View > Windonws > User Interface 


SD ViewCube. 
TIP: The ViewCube only shows up in 3D views. 
oj 
Hovering your cursor over the zewCube activates it. As you He 


move about the Cube you see various areas highlight. If you 
click, you will be taken to that highlighted area 1n the drawing 
window. You can also click and drag your cursor on the Cube 
to “roll” the model in an unconstrained fashion. Clicking and 
dragging the mouse on the disk below the Cube allows you to 
spin the model without rolling. Finally, you have a few options 
in a right-click menu, and the Home icon, just above the 
Cube, gets you back to where you started if things get 
disoriented! 





FIGURE 1-5.5 ViewCube 
12. Give the VzewCube a try, then click the Home icon 
when you are done. 


REMEMBER: The Home icon only shows up when your cursor is over the ViewCube. 
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Navigation Wheel 


Similar to the VzewCube, the Natzgation Wheel aids in navigating your model. With the 
Navigation Wheel you can walk through your model, going down hallways and turning into 
rooms. Revit has not advanced to the point where the doors will open for you; thus, you 
walk through closed doors or walls as if you were a ghost! 


The Navigation Wheel 1s activated by clicking the upper icon on the Nazzgation Bar. 
Unfortunately, it is way too early in your Revit endeavors to learn to use the Navigation Wheel. 


You can try this in the chapter on creating photorealistic renderings and camera views. You 
would typically use this tool in a camera view. 





Figure 1-5.6 Navigation Wheel 


13. Close the Church Building project without saving. 


Using the Scroll Wheel on the Mouse 


The scroll wheel on the mouse 1s a must for those using BIM software. In Revit you can Pan 
and Zoom without even clicking a zoom icon. You simply scroll the wheel to zoom and 
hold the wheel button down to pan. This can be done while in another command (e.g,, 
while drawing walls). Another nice feature is that the drawing zooms into the area near your 
cursor, rather than zooming only at the center of the drawing window. Give this a try before 
moving on. Once you get the hang of it, you will not want to use the icons. Also, double- 
clicking the wheel button does a Zoom to Fit so everything is visible on the screen. 


TIP: Avoid a mouse with a wheel that tilts left and right as this makes using the wheel- 
button harder to use, making it not ideal for CAD/BIM users. 
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Exercise 1-6: 


Using Revit’s Help System 





This section of your introductory chapter will provide a quick overview of Revit’s He/p 
System. This will allow you to study topics in more detail if you want to know how something 
works beyond the introductory scope of this textbook. 





1. Click the round question mark icon in the 
upper-right corner of the screen. 





A Aam OX 





You are now in Revit’s Help site (Figure 1-6.1). This 1s 
a website which opened in your web browser. The 
window can be positioned side by side with Revit, which is especially nice if you have a dual- 
screen computer system. This interface requires a connection to the internet. As a website, 
Autodesk has the ability to add and revise information at any time, unlike files stored on 
your hard drive. ‘This also means that the site can change quite a bit, potentially making the 
following overview out of date. If the site has changed, just follow along as best you can for 
the next three pages. 








lA http://help.autodesk.com/view/RVT/2017/ENU Pr BOX | A\ Hep | | 








RJ AUTODESK’ REVIT HELP Signin @ English 


= Q 





© What's New? 





© Get Started - 
Welcome to Revit 2017 Learning 


£ Mode! the Design i 
© man 9 Browse the navigational panel on the left or simply start with the essentials below 





© Document and Present the Design 


© Analyze the Design 


© Collaborate with Others 





© Customize Revit 





Select 
© Subscription Add-ins 


© Revit Server 


© Install the Software 





© Developers 
© Troubleshoot Sketch Visibility/Graphics Families More Videos 
© Video Library ; 

Learn about Revit Resources 

What's New Best Practices 

Beginner Workflows Troubleshooting 

Learning Paths Revit Support 

User Interface Product Feedback 

f tinë 





f\ AUTODESK Knowledge Network 











KOO) Except where otherwise noted, this work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unpo: 
fame Please see the Autodesk Creative Commons FAQ for more information 








FIGURE 1-6.1 Autodesk Help site 
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In the upper left you can click the magnifying glass and search the Hef System for a word or 
phrase. You may also click any one of the links to learn more about the topic listed. The next 
few steps will show you how to access the Help System’s content on the Revit user interface, a 
topic you have just studied. 

2. On the left, click the plus symbol next to Get Started. 

3. Now, click the plus symbol next to User Interface (Figure 1-6.2). 
Notice the tree structure on the left. You can use this to quickly navigate the help site. 

4. Finally, click directly on Ribbon. 
You now see information about the Rzbbon as shown in the image below. Notice additional 


links are provided below on the current topic. You can use the browser’s Back and Forward 
buttons to move around in the He System. 





P ~ È || Æ Help: Ribbon 





HELP Dan Stine v 
Ribbon ® LIKE (1) < SHARE 


© What's New? : . i . 
The ribbon displays when you create or open a file. It provides all the tools necessary to create a project or family. 





© Get Started 
Mbanahananm iin : Ba. = 


Get Started PH ey Q ê HDA R ia a(S % 
4 vk 


i owe roint Import pon en los Load And à dow > dine oduct me A a ner 
+ Revit Fundamentals ee Agr da her me ma... j and download building product models, drawings and sp 
Import 


+ Beginner Workflows 


+ Essential Skills As you resize the window, you may notice that tools in the ribbon automatically adjust their size to fit the available 
j space. This feature allows all buttons to be visible for most screen sizes. 


— User W 
+ Ribbon Expanded panels 


Application Menu An arrow next to a panel title indicates that you can expand the panel to display related tools and controls. 


Quick Access Toolbar | E 
Tooltips Architecture Structure Inset ~ Annotate | Analyze M 


Keytips r {4 n A, Radial 7® Spot Elevation 


& Diarneter -® Spot Coordinate 
Project Browser Aligned Linear Angular 
Val Arc Length =I Spot Slope 


ating 
| Ls 


+ Selecting Elements 
Status Bar By default, an expanded panel closes automatically when you click outside the panel. To keep a panel 
expanded while its ribbon tab is displayed, click the push pin icon in the bottom-left corner of the expanded 
Options Bar panel. 


+ Properties Palette 
Architecture Structure Insert | Annotate | Ana M 
View Control Bar ve notate | Analyze Mi 


P — P 6 Radial 7@ Spot Elevation Vv 
Search 
AR Snot Coordinate 


OOO Except where otherwise noted, this work is licensed under a Creative Commons Attribution- nar ShareAlike 3.0 Unported License. 
Please see the Aidodòäk Creative Commons FAQ for more information A AUTODESK Knowledge Network 





FIGURE 1-6.2 Help window; Ribbon overview 


Next, you will try searching the Revit Hef System for a specific Revit feature. This ts a quick 
way to find information if you have an idea of what it ts you are looking for. 


5. Inthe upper-left corner of the current He/p System web page, click the magnifying 
glass and then click in the Search textbox and enter gutter. 


6. Press Enter on the keyboard. 
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The search results are shown 1n Figure 1-6.3. Each item, in the list on the left, is a link which 
will take you to information on that topic. 


€ © a http://help-beta.autodesk.com/view/RVTS. O ~ © @ Help: Gutters x B 


RJ AUTODESK’ REVIT’ | HELP 


gutter Be) 


Everywhere 


Search results: 10 


Gutters 
You can add gutters to edges of roofs, soffits, and 
fascia 


2015-01-27 


Work with Gutters 

In the drawing area, select the gutter. Click Modify 
|Gutters tabProfile panel (Add/Remove Segments) 
2015-01-27 


Move a Gutter 
Horizontal Move To move a single gutter segment, 
select the gutter and drag it horizontally 


2015-01-27 


Add a Gutter 


Use the Gutter tool to add gutters to roofs, soffits, 
model lines, and fascia 


2015-01-27 


Fascia and Gutter Type Properties 
Modify type properties for fascia and gutters to 
change the family's profile, material, and more 


Dan Stine v 


Gutters 


&® LIKE (0) <$ SHARE 


You can add gutters to edges of roofs, soffits, and fascia. You can also add gutters to model lines. 


You can place gutters in 2D views, such as plan or section views, or 3D views. 


Topics in this section 
* Add a Gutter 
Use the Gutter tool to add gutters to roofs, soffits, model lines, and fascia. 
* Work with Gutters 
After adding a gutter, you can add and remove segments, flip its orientation, and resize the gutter. 
* Move a Gutter 


You can change the horizontal or vertical offset of a gutter through its properties or by graphically moving 
the gutter. 


2015-01-27 


Parent topic: Roofs 
Fascia and Gutter Instance Properties Related Information 
Modify instance properties for fascia and gutters to 
change an individual element's angle, offset, and a 
ascia 


O09 Except where otherwise noted, this work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License 


Please see the Autodesk Creative Commons FAQ for more information A AUTODESK Knowledge Network 





FIGURE 1-6.3 Help search results 


The Help System can be used to complement this textbook. It is a reference resource, not a 
tutorial. As you are working though the tutorials in this book, you may want to use the He/p 
System to fill in the blanks if you are having trouble or want more information on a topic. 
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Exercise 1-6: 
Introduction to Autodesk 360 





We will finish this chapter with a look at Autodesk 
A360, which is “ground zero” for all of Autodesk’s 
Cloud Services. It is important that the student read Autodesk 360 
this information in order to follow along in the book 
when specific steps related to using these cloud 
services are covered. The reader does not necessarily 
need to use Autodesk’s cloud services to successfully 
complete this book. 


The main features employed in the book are: 

e Saving your work to Autodesk 4260 so you can 
access the data anywhere and know that the 
files are in a secure, backed up location. This 
feature is free to anyone, with some limitations 
to be discussed later. 

e Sending your photorealistic rendering project 
to the Cloud to dramatically reduce the overall 
processing time. This feature is free to 
students and a free trail 1s available to 
everyone else. 


Autodesk 





Here is how Autodesk describes Autodesk A360 on their website: 


The Autodesk® A360 cloud-based framework provides tools and services to 
extend design beyond the desktop. Streamline your workflows, effectively 
collaborate, and quickly access and share your work anytime, from 
anywhere. With virtually infinite computing power in the cloud, Autodesk 360 
scales up or down to meet business needs without the infrastructure or 
upfront investment required for traditional desktop software. 


Before we discuss Autodesk A360 with more specificity, let’s define what the Cloud is. The 
Cloud is a service, or collection of services, which exists partially or completely 
online. This is different from the Internet, which mostly involves downloading static 
information, in that you are creating and manipulating data. Most of this happens outside of 
your laptop or desktop computer. ‘This gives the average user access to massive amounts of 
storage space, computing power and software they could not otherwise afford if they had to 
actually own, install and maintain these resources in their office, school or home. In one 
sense, this is similar to a Tool Rental Center, in that the average person could not afford, nor 
would it be cost-effective to own, a jackhammer. However, for a fraction of the cost of 
ownership and maintenance, we can rent it for a few hours. In this case, everyone wins! 
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Creating a Free Autodesk A360 Account 


The first thing an individual needs to do in order to gain access to Autodesk 360 1s create a 


free account at https://a360.autodesk.com/ (students: see tip below); the specific steps will 


be covered later in this section, so you don’t need to do this now. This account 1s for an 
individual person, not a computer, not an installation of Revit or AutoCAD, nor does it 
come from your employer or school. Each person who wishes to access Autodesk A360 
services must create an account, which will give them a unique username and password. 


TIP: Students should first create an account at 


http://www.autodesk.com/education/home. This is the same place you go 


to download free Autodesk software. Be sure to use your school email 
address as this is what identifies you as a qualifying student. Once you create 
an account there, you can use this same user name and password to access 
Autodesk A360. Following these steps will give you access to more storage 
space and unlimited cloud rendering! 


Generally speaking, there are three ways you can access Autodesk A360 cloud services: 
e Autodesk A360 website 
e Within Revit or AutoCAD; local computer 
e Mobile device, smart phone or tablet 


Autodesk A360 Website 


When you have documents stored in the C/oud you may access them via your web browser. 
Here you can manage your files, view them without the full application (some file formats 
not supported) and share them. These features use some advanced browser technology, so 
you need to make sure your browser 1s up to date; specifically: 


To view most 2D documents, use these browsers: 
e Mozilla® Firefox® 10 and later 
e Google Chrome” 16 and later 
e Microsoft® Internet Explorer® 8 and later 


e Apple® Safari® 5.1 and later 


To view both 2D and 3D documents, use these browsers: 
e Mozilla® Firefox® 10 and later 


e Google Chrome” 16 and later 


Important: Depending on your browser, the Adobe® Flash® Player may be required to 
upload files and view video. 
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Using the website, you can upload files from your computer to store in the Cloud. To do this, 
you switch to the Folders and Categories section and click the Upload option (Figure 1- 
7.1). Tip: If using Firefox or Chrome, you can drag and drop documents into the Upload 
Documents window. ‘This is a great way to create a secure backup of your documents. 


® | A360 DRIVE > Documents 


fà Home (I Documents 


New Folder IE Actions ®@ Categories SortBy LastModified ~ na = 








A360 Drive C) My cloud documents (0 items selected) 
My cloud documents 
Trash i 
Quick Filters 
Owned by me 
Shared by me E: RVT 
Shared with me 
Shared publicly 
From Other Applications [C] Revit Reference Gu... [C] Still image Example... [C] phase test.rvt 
Categories v 
Formit ; 
mmmn D: 
m h a A a aa E Me lel J 





FIGURE 1-7.1 Viewing files stored in the cloud 


You can share files stored in the C/oud with others. Private sharing with others who have an 
Autodesk A360 account is very easy. Another option is public sharing, which allows you to 
send someone a link and they can access the file, even if they don’t have an A360 account. 
Simply right-click on a file within Autodesk A360 to see the sharing options (Figure 1-7.2). 


Share Document 


Sketchy Example.jpg is not currently being shared 


Connection | john.doe@email.com Add [2] 


Use Enter to add to the ist 


Cancel 





FIGURE 1-7.2 Sharing files stored in the cloud 
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Autodesk A360 within Revit or AutoCAD; local computer 


Another way tn which you can access your data, stored in the cloud, is from within your 
«Autodesk application; for example, Revit or AutoCAD. This is typically the most convenient 
as you Can open, view and modify your drawings. Once logged in, you will also have access 
to any Cloud Senices available to you from within the application, such as rendering or Green 


Building Studio. 


To sign in to Autodesk A360 within your application, simply click the Sign In option in the 
notification area in the upper right corner of the window. You will need to enter your 
student email address and password (or personal email if you are not a student) as discussed 
in the previous section. When properly logged in, you will see your username or email 
address listed as shown in Figure 1-7.3 below. You will try this later in this section. 


+ ke) 2 sa 
AA S&S x Qexample@isceduy 9 ()~ 





FIGURE 1-7.3 Example of user logged into Autodesk 360 


Once you are logged in, and if Autodesk A360 1s installed on your computer, you will also see 
an Autodesk A360 option in the drop-down list of the Open dialog box, as shown in Figure 1- 
7.4. 






A Select File x 
D A360 Drive tee street cee v en QX Wews v Tois v 
| Name f Last Modifi ^ Preview 
< e 11x17 10/23/2015 
Rir 10/23/2015 
C | 30 10/23/2015 
mE © | 22x34 10/23/2015 
© | 24x36 10/23/2015 
© | 30x42 10/23/2015 
B ©) 34x44 10/23/2015 
& 36x43 10/23/2015 








A annA AA Ea O E e A 
FIGURE 1-7.4 Autodesk 360 accessed from the open dialog 


Keep in mind that ALL files stored in Autodesk 360 are saved on the hard drive of ANY 
computer you are using; this is ONLY true if you log into Autodesk 260. The files are not 
easy to find manually, but a search could reveal them rather quickly. The files are NOT 
deleted off of the local computer when you log out, either. This should not be a problem for 
working through this book, but you will want to be careful when working with design files 
from your firm or office (if you work in one). 
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When you are logged into Autodesk 360 from within your application, you can also view your 
files using Windows Explorer. Notice in the image below (Figure 1-7.5), that the A360 Drie 1s 
listed as a Favonte. When you click the A360 Drive link, your files and folders are shown to 
the right. Using this view, you can more easily add folders and copy files. 


BIiMBs! 
Home Share View 
x | F> "ut | x Į I a Ne 
w Copy path z £) Ea 


Pin to Quick Copy Paste r Move Copy Delete Rename New 
access [z] Paste SMormcut to to y folder 


— ~v A [ > Daniel Stine > AppData > Local > Autodesk > Autodesk Sync > Cl 


A 


— Name Date modified 














<> A360 Drive | | 11x17 10/23/2015 3:45 Ph 
E Desktop 10/23/2015 3:45 PN 
4 Downloads + |} 20x 10/23/2015 3:45 PN 

| | 22x34 10/23/2015 3:45 Ph 
& Dropbox + g nisi aaia 


porru + J 242 Ba 267 <a 


FIGURE 1-7.5 Autodesk A360 Drive files accessed from windows explorer 


Using Revit or AutoCAD on your computer, it 1s possible to work on files directly in the 
cloud — kind of. You actually work on the local version of your files, which are automatically 
synced with the online version anytime they change. Keep in mind this does not work for 
the multi-user environment, called work-sharing, which Revit 1s capable of. 


When A360 Desktop is installed on 
your local computer system, you will 
have an icon for it in the Windows 10 
system tray as shown 1n Figure 1-7.6. 
If you right-click on this icon you will 
be presented with a few options. Such 
as open the local folder, open the 
website view, Sync now, pause sync 


and preferences. 
11:11 AM 


2/13/2016 


ADd@mar E= 





Clicking Preferences presents the 
dialog box shown in Figure 1-7.7. Here you FIGURE 1-7.6 A60 Desktop in the system tray 

can see how much space you have available, 

enable automatic log-in upon system start up and what to do with linked files. You can also 
force a Szgn Out to manually break the connection to the C/oud. Your local version of the files 
will still be on your computer, but the Autodesk A360 links will not reveal them. 


1-45 


Design Integration Using Autodesk Revit 2017 





@ A360 Desktop Preferences x 


Account CE — TEO 


2.8 GB of 25.0 GB used (11.25%) 


M Start A360 Desktop when I log on to Windows 


Linked files When linked files are found: 
© Confirm before copying 
© Copy automatically 
© Never copy 





Version 


A360 


Version 7.2.0. 1801 _ About... 


FIGURE 1-7.7 A360 Desktop preferences for your computer 


When using the Render in Cloud feature, you must be logged into Ve ggo 
Autodesk A360 within the application. This 1s how the Cloud Service 
validates your job request. You either need to be a student, have an Render Render 


account associated with Autodesk Subscription, or have pre-paid for in Cloud Gallery 
Autodesk Cloud credits. 





On the A360 tab (Figure 1-7.8 — AutoCAD shown) you have several tools and settings 
related to 4260 cloud services. One option is to backup any customization you have made 
to your AutoCAD software. These settings will then follow you to each computer you work 
on, as long as you are logged into Autodesk A360. You should not need to do this while 
working through this book. You can also share a document; this might be an option for 
turning in your assignments for class. A newer feature called Share Design View allows 
multiple people in different locations to view the same drawing. 





DeebBeos-:- 
Home Inset Annotate Parametric View Manage Output Add-ins A360 Express Tools 


a a aI 


Share Share Open Local Open Sync my Choose 
Design View Document | Sync Folder A360 Drive | Settings Settings 





Share Online Files Settings Sync x 





FIGURE 1-7.8 Cloud-based tools within the AutoCAD application 
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The first time you log into A360 you are 
presented with a dialog box to set a default 
option related to syncing data (Similar to Figure 
1-7.9). 





Welcome, Daniel Stine 








This option is to sync your customization setting a eae 
in AutoCAD. As previously mentioned, you may EE 
not want to do this until you are more ae Syne yona CFE acgear ence (ehles monkaceces ogtora md 
í : : support bies so can work n a lsrsbar ermmronrnert on 

experienced; 1f you mess something up, you don’t commenter Pat has Pus program netated = 

è LLa ete) acer Les 
want those settings following you to another a 

DMS my searg 
computer. 
P ie 

You can access these settings later by typing FIGURE 1-7.9 Initial settings dialog 


Options in the Command Window. Within the 
Online tab you will see these options, plus additional information (Figure 1-7.10). Notice the 
amount of Cloud Storage space is listed. 


A Options X 
Current profile: <<Unnamed Profile>> Fi Current drawing: A1 - First Floor Plan.dwa 
Files Display Open and Save Plot and Publish System User Preferences Drafting 3D Modeling Selection Profiles Online 


2 Dan Stine 


Cloud Storage Usage: 3 GB of 25 GB used. 
Click here for my Account Settings 


To sync encrypted copies of your design files to your A360 [L] Sync my settings with the cloud 
account, save them to your A360 Drive sync folder. 
Keep all my settings synced 
Sync selected settings only 
Choose Which Settings Are Synced 
OK Cancel Apply Hep 


FIGURE 1-7.10 Online settings via AutoCAD options dialog 
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Autodesk A360 Mobile 
Once you have your files stored in the Cloud via Autodesk 5 
A360, you will also be able to access them on your tablet or VETE 





smart phone 1f you have one. Autodesk has a free app called 
A360 - View & Markup CAD files for both the Apple or 
Android phones and tablets. 


36x48 O 


aden O 


Some of the mobile features include: 

e Open and view files stored in your Autodesk 360 
account 

e 2D and3D DWG™ and DWF™ files 

e Revit® and Navisworks® files 

e Use multi-touch to zoom, pan, and rotate drawings 

e View meta data and other details about elements 
within your drawing 


e Find tools that help you communicate changes with fae 
your collaborators As ache eo 


The Android app 1s installed via Google Play and the Apple > a oa | 


app comes from the Apple App Store. FIGURE 1-7.11 


Viewing files on a smart phone 


T ; a © 


Gere ale Dee, Lane 


20x30 MO 


ae, 


Automatic Copy 
Boba ange ac Ms, ‘es Eat O 


Ba 
Ea 
= 
mm © 
iie 
a 
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Setting up your Autodesk A360 account 


The next few steps will walk you through the process of setting up your free online account 
at Autodesk A360. ‘These steps are not absolutely critical to completing this book, so if you 
have any reservations about creating an Autodesk A360 account — don’t do itt. 
1. To create a free Autodesk 360 account, do one of the following: 
a. If you are a student; create an account at http://students.autodesk.com. 


b. If you work for a company who has their Autodesk software on 
subscription, ask your Contract Administrator (this is a person in your office) 
to create an account for you and send you an invitation via 


http://subscription.autodesk.com. 
c. Everyone else; create an account at: https://a360.autodesk.com 


FYT: The “s” at the end of “http” in the Autodesk 360 URL means this is a secure 
website. 


2. Open your application: AutoCAD or Revit. 
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Click the Sign In option in the upper-right corner of the application window (Figure 
1-7.12). 


y [AAJ Q signin | KD O -— 1 X 


Autodesk A360 


| Sign in to Autodesk A360 to access online services that integrate 
with your desktop software. | 


| 








œo a} 2 


FIGURE 1-7.12 Signing in to Autodesk A360 


It is recommended, as you work though this book, that you save all of your work in the 
Cloud, via Autodesk A360, so you will have a safe and secure location for your files. These 
files can then be accessed from several locations via the three methods discussed here. It 1s 
still important to maintain a separate copy of your files on a flash drive, portable hard drive 
or in another C/oud-type location such as Dropbox. This will be important if your main files 
ever become corrupt. You should manually backup your files to your backup location so a 
corrupt file does not automatically corrupt your backup files. 


TIP: If you have a file that will not open try one of the following: 


In AutoCAD: Open AutoCAD and then, from the Application Menu, select Drawing 
Utilities > Recover > Recover. Then browse to your file and open it. AutoCAD 
will try and recover the drawing file. This may require some things to be deleted, but 
is better than losing the entire file. 


In Revit: Open Revit and then, from the Application Menu, select Open, browse to 
your file, select it. Click the Audit check box, and then click Open. Revit will attempt 
to repair any problems with the project database. Some elements may need to be 
deleted, but this is better than losing the entire file. 


Be sure to check out the Autodesk website to learn more about Autodesk A360 Desktop 
and the growing number of cloud services Autodesk is offering. 
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Self-Exam: 


The following questions can be used as a way to check your knowledge of this lesson. The 
answers can be found at the bottom of this page. 


1. 


2: 


The View tab allows you to save your project file. (T/F) 
You can zoom in and out using the wheel on a wheel mouse. (T/F) 
Revit is a parametric architectural design program. (T/F) 


A file allows you to start your project with specific content and 
certain settings preset the way you like or need them. 


Autodesk 360 allows you to save your files safely in the 


Review Questions: 
The following questions may be assigned by your instructor as a way to assess your 
knowledge of this section. Your instructor has the answers to the review questions. 


1. 


10. 


The Options Bar dynamically changes to show options that complement the current 


operation. (T/F) 


Revit is strictly a 2D drafting program. (T/F) 


The Projects / Views listed in the Open Documents list allow you to see which 
Projects / Views are currently open. (T/F) 


When you use the Pan tool you are actually moving the drawing, not just changing 
what part of the drawing you can see on the screen. (T/F) 


Revit was not originally created for architecture. (I/F) 


The icon with the floppy disk picture ( [gg] ) allows you to a 
project file. 


Clicking on the next to the Zoom icon will list E 
additional zoom tools not currently shown in the Vzew toolbar. 7 


You do not see the WzewCube unless you are in a view. 
Creating an Autodesk 360 account is free. (I/F) 


Synched files are deleted from your hard drive when you log out of Autodesk 360. 
(T/F) 


SELF-EXAM ANSWERS: 
1—F,2-—T,3-—T,4— Template, 5 — Cloud 
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Lesson 2 
Quick Start: Small Office: 


In this lesson you will get a down and dirty overview of the functionality of Autodesk Revit. 
The very basics of creating the primary components of a floor plan will be covered: Walls, 
Doors, Windows, Roof, Annotation and Dimensioning. ‘This lesson will show you the 
amazing “out-of-the-box” powerful, yet easy to use, features in Revit. It should get you very 
excited about learning this software program. Future lessons will cover these features in 
more detail while learning other editing tools and such along the way. 


Exercise 2-1: 


Walls, Grids and Dimensions 


In this exercise you will draw the walls, starting with the exterior. Read the directions 
carefully; everything you need to do is clearly listed. 


Exterior Walls: 
1. Start a new project named Small Office per the following instructions: 


a. Application Menu > New 





> Project New Project xX 
Template file 
b. Click Browse... (Figure 2-1.1) a z 
c. Select the template file named Create new 
@ Project ©) Project template 


Commercial-Default.rte. 
(You should be brought to the 
correct folder automatically.) 


OK Cancel Help 
FIGURE 2-1.1 New Project 


d. Click Open. 


e. With the template file just selected and Create new “Project” selected, click OK 
(Figure 2-1.1). 





cada: s-YOA RaO 
Architecture Systems Inset Annotate 


08 J 0 F 


Door Window Component Column Roof 










See Lesson 1 for more information on 
creating a new project. 





2. Select Architecture > Build > Wall 
on the Rzbbon. (See Figure 2-1.2.) 


Build 


FIGURE 2-1.2 Wall tool 
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Notice that the Rzbbon, Options Bar and Properties Palette have changed to show settings related 
to walls. Next you will modify those settings. 


FYI: By default, the bottoms of new walls will be at the current floor level and the tops of the walls are set via the 
Options Bar as shown in the next step. 












ecen: 2: A0 TOEA H > Project! - Floor Plan: Level 1 b| Type a ke 
Architecture Structure Systems Insert Annotate Analyze Massing & Site Collaborate View Manage Add-Ins Modify J Place Wall 









Ha w Cope > & | AS l | cib ojo Th > Z] = A © K 
RIBBON ; da pe D EON = rE rex 
-E POT S 
= ” Y| Pon- KA “Ss” È E E 1m - 
Select ~ | Properties | Clipboard Geometry | Modify View Measure Create | Draw 
OPTIONS moci | Piace wan Height ~v Unconr v | 9" 0" Location Line: Finish Face: Ext v | Chain Offset:| 0’ 0" | [C] Radius: 
B AR Properties x 
Basic Wall (2) 9 
Generic - 12" AS a 
TYPE a 
New Walls v | a) Edit Type 
SELECTOR Constraints aA A CONTEXTUAL 
Location Line TAB 


Base Constraint Level 1 

Base Offset 0’ 0” 

Base is Attach... 

Base Extensio... :0' 0 

Top Constraint Unconnected 
Unconnected ....9° 0” 


Top Offset , a a past peAa AA = atmane mao 
FIGURE 2-1.3 Ribbon and Options Bar 


3. Modify the Rzbbon, Options Bar and Type Selector to the following (Figure 2-1.3): 
a. Type Selector: Click in this area and select Basie Wall: Generic — 12”. 
b. Heght: Change the height from 14’-0" to 9’-0". 
c. Location Line: Set this to Finish Face: Exterior. 


d. Click the Rectangle icon. (This allows you to draw four walls at once fi.e., a rectangle], 
rather than one wall at a time.) 


You are now ready to draw the exterior walls. 
4. In the Drawing Windom, click in the upper 
left corner. 


TIP: Make sure to draw nithin the four elevation 


markers (see image to right). 
D Your first a 


pick here 





5. Start moving the mouse down and to 
the right. Click when the two temporary 
on-screen listening dimensions are 
approximately 100’ (East to West) and 
60’ (front to back). 


Draning Window 


Getting the dimensions exact is not important as they will be revised later on. 
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Your drawing should look similar to Figure 2-1.4; similar in that the dimensions do not have 
to be exact right now and the building’s location relative to the four elevation tags may vary 


slightly. 


The Temporary Dimensions are displayed until the next action is invoked by the user. While the 
dimensions are displayed, you can click on the dimension text and adjust the wall 
dimensions. Also, by default the Temporary Dimensions reference the center of the wall — you 
can change this by simply clicking on the grips located on each Witness Line, each click 
toggles the witness line location between center, exterior face and interior face. 


g 


Temporary 


Dimension 


Elevation Tags 








Dimension 
Witness Line 


FIGURE 2-1.4 Exterior walls 


In the next few steps you will create grid lines and establish a relationship between the walls 
and the grids such that moving a grid causes the wall to move with it. 


Grids: 


Grids are used to position structural columns and beams in a building. Adding a grid 
involves selecting the G7zd tool and then picking two points in the drawing window. 


6. Click Modify on the Rzbbon (to finish using the Wal tool) f f and then 
select the Architecture > Datum > Grid. 
Grid 
FYI: The same Grid tool is also found on the Structure tab. 
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Next you will draw a vertical grid off 

to the left of your building. Once you a 
have drawn all the grids you will use a 

special tool to align the grid with the 


walls and lock that relationship. 
| 
7. [frst pick] Click down and to | 
| 





the left of your building as 
shown in Figure 2.1-5. 


FYTI: ‘Click’ always means left-click, 
unless a right-click ts specifically called 


for. cp 


[second pick] Move the cursor 
straight up (1e., vertically) 
making sure you see a dashed 
cyan line, which indicates you oe | 
are snapped to the vertical 
plane, and the angle dimension ! 
reads 90 degrees. Just past the | | 
North edge of the building (as pau Eee one ene 
shown in Figure 2.1-5), click. 














You have now drawn your first grid line. Next you will quickly draw four more grid lines, 
two horizontal and two vertical. 


NOTE: The Grid tool will remain active until you select another tool or select Modify (selecting Modify allows 
you to select other elements in the drawing window). 


J. 


Draw another vertical grid approximately centered on your building. BEFORE 
YOU PICK THE FIRST POINT, make sure you see a dashed cyan reference line 
indicating the grid line will align with the previous grid line (you will see this before 
clicking the mouse at each end of the grid line), then go ahead and pick both points 
(Figure 2-1.6). 


10. Draw the remaining grid lines shown 1n Figure 2-1.6. Again, do not worry about the 


exact location of the grid lines, just make sure the ends align with each other. 


Quick Start: Small Office 





i i : 


(4)}— -+- i 3 - . = : 2 folic: Sey 
































FIGURE 2-1.6 Grids added 


Next you will change the two horizontal grid lines to have letters instead of numbers. 
11. Zoom in on the grid bubble for the upper horizontal grid line. 


12. Click Mody and then click on the grid line to select it. 


13. With the grid line selected, click on 

the dark blue text within the bubble. 
| 
| 
| 
| 


14. Type A and press Enter on the 
keyboard (Figure 2-1.7). 





15. Click Modify again. 





16. Change the other horizontal grid to B. 


FIGURE 2-1.7 Grid edit 
Align: 


Next you will use the AZgn tool to reposition the grid lines so they “align” with the exterior 
face of the adjacent walls. The steps are simple: select the AZgn tool from the Rzbbon; pick 
the reference line (.e., the exterior wall face); and then you select the item to move (1.e., the 
grid line). This tool works on many Revit objects! 
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17. Select Modify > Modify > Align from the Rzbbon. o 
L 


REMINDER: Ribbon instructions are Tab > Panel > Tool 


18. [Adgn: first pick| With the AZgn tool active notice the prompt on the Status Bar, select 
Wall faces on the Opions Bar, next to Prefer, and then select the exterior face of the 
wall adjacent to grid line 1. 


[_] Multiple Alignment Prefer: Wall faces v à 


19. [Adgn: second pick| Select grid line 1. Be sure to see the next step before doing 
anything else! 


The grid line should now be aligned with the exterior face of the wall. Immediately after 
using the AZgn tool you have the option of “locking” that relationship; you will do that next. 
The ability to lock this relationship is only available until the next tool is activated. After that 
you would need to use the AZ4gn tool again. 


20. Click the un-locked padlock symbol to 
“lock” the relationship between the grid line 
and the wall (see Figure 2-1.8). 





21. Use the steps just outlined to Align and 
Lock the remaining grid lines with their 
adjacent walls. Do not worry about the J 
location of grid line 2 (1.e., the vertical grid 
in the center). 


FIGURE 2-1.8 Align “lock” 


Cancel 
Repeat [Align] 
Dimensions: Recent Commands > 
Next you will add dimensions to the grid lines and use them to | 
drive the location of the walls and grids and learn how to lock Find Referring Views 
them. 
Zoom In Region 
22. Select Modify and then right-click anywhere within Zoom Out (29) 
the Draning Windon, click Zoom To Fit. Zoom To Fit X 
Browsers > 
V Properties 








Quick Start: Small Office 





Select Annotate > Dimensions > Aligned tool. Pa 


Aligned 


At this point you are in the Dimension tool. Notice the various controls available on the 
Ribbon and Options Bar. You can set things like the dimension style (via the Element Type 
Selector) and the kind of dimension (linear, angle, radius, etc.) and which portion of the wall 
to Prefer (e.g., face, center, core face). 






. io aoe A Q 2 Ha G a z Project1 - Floor Plan: Level 1 b | Type i 








i ir naas je View Manage Add-Ins Modify | Place Din 
X th i Cope ~ i Ba à A DK oY cis of Ty of — 
Gi cut ~ ‘ae & = oe A u . 
Modify “O° gna © 50) 4 =e = = Aligned] Linear Angy 
lei 7 GY) Gsoine KR |e” @ T ay 2) x 





E Ar Sas S Ry 
i á hy £ 
i ry ni > À ni note a n aly ze 





















Select ~ | Properties | Clipboard Geometry a | Measure Create 
Modify | Place Dimensions Wall centerline ~ Pick: Individual Reference v Options E: 
Properties x 





Linear Dimension Style 
Linear - 3/32" Arial 


v 


New Dimensions v| Ee Edit Type 
= te etn tote. enn 


23. With the Rzbbon, Options Bar and Properties Palette as shown above, which should be 
the default settings, select grid line 1. 


FYI: The grid Line nill pre-highiight before you select it, which helps make sure you select the correct item 
(¢.g., the grid Line versus the wall). Be careful not to select the wall. 


24. Now select grid line 2 and then select grid line 3. 
Your last pick point is to decide where the dimension line should be. 
25. Click in the location shown in Figure 2-1.9 to position the dimension line. 


TIP: Do not click near any other objects or Revit will continue the dimension string to that item. 


| | r # 





FIGURE 2-1.9 Adding dimensions 
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Notice that while the dimension string ts selected, you see an EQ symbol with a slash 
through it. This symbol indicates that the individual components of the dimension string are 
not equal in length. The next step will show you how easy it 1s to make these dimensions 
equal! 


26. With the dimension string selected, click the £4 symbol located near the middle of 
the dimension. 


The grid lines are now equally spaced (Figure 2-1.10) and this relationship will be maintained 
until the EQ symbol ts selected again to toggle the “dimension equality” feature off. 


NOTE: When dimension equality is turned off or the dimension ts deleted the grid ine will not move back 
to its original location; Rett does not remember where the grid was. 


Typically, you would not want to click the padlock icons here because that would lock the 
current dimension and make it so the grid lines could not be moved at all. 


FIGURE 2-1.10 Toggling dimension equality 


Next you will add an “overall building” dimension from grid line 1 to grid line 3. This 
dimension can be used to drive the overall size of your building (all the time keeping grid 
line 2 equally spaced). 


27. Using the Aligned Dimension tool, add a dimension from grid line 1 to grid line 3 
and then pick to position the dimension line (Figure 2-1.11). 





FIGURE 2-1.11 Overall building dimension added 


Quick Start: Small Office 


When using a dimension to drive the location of geometry, you need to select the item you 
want to move and then select the dimension text to enter the new value. You cannot just 
select the dimension because Revit does not know whether you want the left, right or both 
erid lines to move. The only thing you can do, graphically, by selecting the dimension 
directly is “lock” that dimension by clicking on the padlock symbol and then click the blue 
dimension text to add a suffix if desired. Next you will adjust the overall building size. 


28. Click Modify (or press the Esc key twice) to make sure you cancel or finish the 
Dimension tool and that nothing ts selected. 


29. Select grid line 3. 
30. With grid line 3 selected, click the dimension text and type 101 and then press Enger. 
FYI: Notice that Revit assumes feet if you do not provide a foot or inch symbol. 


31. Repeating the previous steps, add a dimension between grid lines A and B, and then 
adjust the model so the dimension reads 68’-0". 


© @) @) 








FIGURE 2-1.12 Building size established 
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Your project should now look similar to Figure 2-1.12. You should notice that dimensions 
must “touch” two or more items (the grid lines in this case). Also, because the walls were 
aligned and locked to the grids, moving the grids caused the walls to move. 


The last thing you will do before moving on to the interior walls is to swap out the generic 
walls with a more specific wall. ‘This would be a common situation in a design firm; a generic 
wall ts added as a “place holder” until the design is refined to the point where the exterior 
wall system is selected. 


The process for swapping a wall is very simple: select the wall and pick a different type from 
the [ype Selector. The next steps will do this but will also show you how to quickly select all 
the exterior walls so you can change them all at once! 


32. Click Modify and then hover your cursor over one of the exterior walls so tt 
highlights. (Do not click yet.) 


33. With an extenor wall highlighted, 1.e., pre-selected, take your hand off the mouse and tap 
the Tab key until all four walls pre-highlight. 


FYI: The Tab key cycles through the various items below your cursor. The current options should include one 
wall, a chain of walls, and a grid line. 


34. With all four walls highlighted, click to select them. 


35. With all four walls selected, pick Basic Wall: Exterior — Brick on CMU from the 
Type Selector on the Properties Palette. 


|= rn bk W cid ojo 
X 
i ’ 8 > i A 
Modify ! 
|| = Y aon- ie © O Taa x 
Select » | Properties | Clipboard Geometry i 


Modify | Place Wall Height v Unconr v Location Line: Finish Face: Ext 


Properties x 





| Basic Wall 
Generic - 12” 








Basic Wall 
À Type Selector with the four 
—— Exterior - Brick on Mtl. Stud exterior walls selected in 


the model. 


' Exterior - CMU Insulated 


—— 


cate cetacean sccm 
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Detail Level: 


Revit allows you to control how much NG, ee eee 


detail is shown in the walls. 


C] Coarse 





36. On the Vzew Control Bar, located 
in the lower left corner of the 
Draning Window on the View 3 -= — 

Control Bar, set the Detail Lezel to 1/8" = 1-0" ENG Rx FR FEID 9 CS 
Fine. ; 


As you can see in the two images below, Coarse simply shows the outline of a wall type and 
Fine shows the individual components of the wall (1.e., brick, insulation, concrete block, etc.). 


“TE OT 


FIGURE 2-1.13 Detail level — coarse (left) vs. fine (right) 





Now that you have the exterior walls established, the grid lines properly placed, and their 
relationships locked in the project, you can now proceed with the layout of the interior 
spaces. 


Interior Walls: 


37. With the Wall tool selected, modify the Rzbbon, Options Bar and Properties Palette to the 
following (also, see image on the following page): 


a. Type Selector: set to Basic Wall: Interior — 4 7/8” Partition (1-hr). 
b. Heght: Roof 
c. Location Line: Set this to Wall Centerline. 


d. Turn of Chain. 
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R- E B G ~a- - REAA x À © A Q ` > s- a Ar = Project! - Floor Plan: Level 1 » | Type a keyword or phrag 
i Architecture Structure Systerr Inser Annotate Analyze Massing &Site Collaborate ie Aanage  Add-lir f odify | Place Wal 4 
> > H i i r =.. .». AS D A © ~ 
. 3 . pe s f 
. . ote ` > A o i F F X wí ly 
d j > 4 "i = > ` iH i } Gi zp 
-- : penta - - , - wess oor Draw 
Modify | Place Wall | Height v Roof v 8 0° | Location Line: Wall Centerline v | []Chain Offset:|0'0" =| (Radius: 


Properties x 





Basic Wall 
————_] Interior - 4 7/8" Partition 
(1-hr) 
qa z gt a 
38. Draw a wall from the West wall (i.e., “vertical” wall on the left) to the East wall (on 
the right). See Figure 2-1.14. 


a. Make sure your cursor “snaps” to the wall before clicking. 


b. Before clicking the second point of the wall, make sure the dashed cyan line is 
visible so you know the wall will be truly horizontal. 


c. The exact position of the wall is not important at this point as you will adjust it 
in the next step. 


d. With the temporary dimensions still active, proceed to the next step. 


| Witness line grips mentioned L 
| in step 40 


A 
— 
= 
T 

' 
o 
T 





FIGURE 2-1.14 Adding interior walls — North indicator added for reference only 
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39. Click the witness line grips (see Figure 2-1.14) until the “clear” space of the room 
is listed (see Figure 2-1.15). 


40. Now click the blue text of the temporary dimension, type 22, and then press Enter 
(Figure 2-1.15). 


41. Click Modify to finish the current task. 


INI NA NINN NN tO ODN I NO IN NN PI IN TD LD DAN IS 


al 


ee) 





FIGURE 2-1.15 Repositioning interior wall via temporary dimensions 


The clear space between the interior wall and the north wall is now 22’-0". Next you will add 
additional interior walls to create equally spaced rooms 1n this area. 


42. Using the same settings as the interior wall just added, draw five (5) vertical walls as 
shown in Figure 2-1.16. 


a. Make sure they are orthogonal (1.e., the dashed cyan line is visible before 
picking the walls endpoint). 


b. Make sure you “snap” to the perpendicular walls (at the start and endpoint of 
the walls you are adding). 


c. Do not worry about the exact position of the walls. 


TIP: Uncheck Chain on the Options Bar. 
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A 


101°- 0° 
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FIGURE 2-1.16 Adding additional interior walls 


Sanne A A 
H 


In the next step you will use a dimension string to reposition the walls so they are equally 
spaced. This process is similar to what you did to reposition grid line 2. However, you have 
to specify which part of the wall you want to dimension to (center, face, core center, core 
face). 


FYI: The “core” portion of a wall system typically consists of the structural element(s) such as the concrete block (in 
your exterior walls) or the metal studs (in your interior walls). 


43. Select Annotate > Dimension > Aligned tool on the Rzbbon. 


44. On the Opions Bar, select Wall Faces. 


+ Pick Individual Reference * 


Modify | Place Dimensions | wall faces 










This setting will force Revit to only look for the face of a wall system. You can select either 
face depending on which side of the wall you favor with your cursor. ‘This feature lets you 
confidently pick specific references without needing to continually zoom in and out all over 
the floor plan. 


45. Select the interior face of the West wall to start your dimension string. 


The next several picks will need to reference the wall centerlines. Revit allows you to toggle 
the wall position option on the fly via the Opions Bar. 


46. Change the setting to Wall Centerlines. 
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47. ‘The next five picks will be on the five “vertical” interior walls. Make sure you see the 
dashed reference line centered on the wall to let you know you are about to select 
the correct reference plane. 


48. Change the wall location setting back to Wall Faces and select the interior face of 
the East wall (the wall at grid line 3). 


49. Your last pick should be away from any elements to position the dimension string 
somewhere within the rooms (Figure 2-1.17). 





FIGURE 2-1.17 Adding a dimension string 


+ 


50. Click the 2 symbol to reposition the interior walls. 
51. Click Modify. 


The interior walls are now equally spaced (Figure 2-1.18)! 





FIGURE 2-1.18 Enabling dimension equality 
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52. Add a vertical “clear” dimension to indicate the depth of the rooms. Set Prefer to 
Wall Faces for both ends of the dimension line. See Figure 2-1.19. 


53. Click the padlock symbol ( cf) to tell Revit this 
dimension should not change (Figure 2-1.19). 


101'- 0" 


54. Click Modify. 4 


QALA LA AAA LALA AB aA ALA LS 


Next you will adjust the overall building dimensions and 
notice how the various parametric relationships you 
established cause the model to update! 





FIGURE 2-1.19 Locking dimensions 


55. Click grid line 3 and change the 
overall dimension from 101 to 40, by 
clicking on the dimension text and then 
pressing Enter. 


TIP: When adjusting the building footprint via the 
dimensions, you need to select the grid lne, not the east 
wall, because the dimension references the grid line. 


Notice the interior walls have adjusted to 
remain equal, and grid line 2 is still 
centered between grids 1 and 3 (Figure 2- 
1.20). 





FIGURE 2-1.20 Adjusting dimensions 


56. Change the 40-0” dimension to 110-0”. 
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57. Select grid line A and change the 68’-0" dimension to 38’-0". 


Your model should now look similar to Figure 2-1.21. Notice the interior wall maintained its 


22'-0" clear dimension because the interior wall has a dimension which is locked to the 
exterior wall, and the exterior wall has an alignment which is locked to grid line A. 





FIGURE 2-1.21 Adjusting dimensions 


58. Click Undo icon on the QAT to restore the 68’ dimension. 
Your building should now be 110’-0” x 687-0". 
59. Save your project (Small Office.rt). 


TIP: You can use the Measure tool to ist the distance between two points. This is helpful when you want to 
quickly verify the clear dimension between walls. Simply chck the icon and snap to two points and Revit will 
temporarily display the distance. You can also click “chain” on the Options Bar and have Revit add up the total 
length of several picks. 
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Exercise 2-2: 





In this exercise you will add doors to your small office building. 


1. Open Small Office.rvt created in Exercise 2-1. 


Wall 


Notice that the Rzbbon, Options Bar ¢» Properties ed y 
Palette have changed to show options related to 
Doors. Next you will modify those settings. 


Placing Doors: 






2. Select Architecture > Build > Door 
tool on the Rzbbon (Figure 2-2.1). 






Build 


Properties 


The Type Selector indicates the door style, width 
and height. Clicking the down arrow to the 
right lists all the doors pre-loaded into the 
current project. 


FIGURE 2-2.1 Door tool 


The default template project that you 
started from has several sizes for a 













S- OA Y- F SE m Aa A 
ems Inset Annotate Analyze i 


















q J ‘ | a é 7 
b Ae ‘ _ FE & Dig bY single flush door. Notice, in Figure 2 
Modify Wa na i "| «fe OD C) “ir 2.2, that there are two standard heights 
= P $ Join ~ eZ 3 2) ; ; 
Select ~ | Properties | Clipboard ere * Modify in the list. The 80” (6'-8") doors are 
Modify | Place Door | fe. Horizontal the standard residential height and the 











Properties 


84” (7'-0") doors are the standard 
commercial door height. 






N Single-Flush 


30" x 80" 
30" x 84" 
32" x 84° 
34" x 80" 
34" x 84° 


3. Change the Element Type Selector to 


Single-Flush: 36" x 84", and click 
Tag on Placement on the Rzbbon. 


4. Move your cursor over a wall and 
position the door as shown in 
Figure 2-2.3. 

(Do not click yet.) 


Notice that the swing of the door changes depending on what side of the wall your cursor is 
favoring. 
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Also notice Revit displays listening dimensions to 
help you place the door in the correct location. 


5. Click to place the door. Revit 
automatically trims the wall and adds a 
door tag. 











TIP: Press the spacebar before clicking to flip the door 
swing if needed. 


6. While the door is still selected, click on the 
change swing (control arrows) symbol to make 
the door swing against the wall 1f it is not 
already (Figure 2-2.4). 





16'- 1 1/4" 2-6" 

















FIGURE 2-2.3 Adding door 


Clicking this grip toggles the 
witness line between center, 


d 6 E | 1 i 1i AR G'i | left, and right face of the 


l | 3 Change swing controls iin 
i D Clicking this grip toggles the 


| s. witness line between center, 


j ` Door tag automatically added 
| | = 


wall. 


left jamb, and right jamb. 





I 
FIGURE 2-2.4 Door just placed 
Next you will reposition the door relative to the adjacent wall. 
7. Click Modify to finish the Door tool. 
8. Click the door, (not the door tag) you just placed, to select it. 


9. Click the witness line grips so the temporary dimension references the right door 
jamb and the wall face as shown in Figure 2-2.5. 
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TIP: You can also cick and drag the witness Line grip to another 
wall or line if the default location was not what you are concerned 
with. 


10. Click on the dimension text, type 4" and press 
Enter. Make sure you add the inch symbol or you 
will get feet rather than inches (Figure 2-2.5). 








FIGURE 2-2.5 Edit door location 


Unfortunately, the door Families loaded in the commercial template do not have frames. So 
the 4” dimension just entered provides for a 2” fame and 2” of wall. The library installed on 
your hard drive, along with the Revit “web library,” do provide some doors with frames. It is 
possible to create just about any door and frame combination via the Family Editor. The 
Family Editor is a special mode within Autodesk Revit that allows custom parametric content 
to be created, including doors with sidelights, transoms and more! 


Mirroring Doors: 


The Mirror command will now be used to quickly create another 


door opposite the adjacent perpendicular wall. NK h 9 
J Fl 


11. With the door selected, click the Mirror > Pick Mirror 
Axis on the Contextual Tab. 


12. On the Opions Bar, click Copy. If copy was not selected, 
then the door would be relocated rather than copied. 


Modify | Doors | [Z] Copy 7 
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13. With the door selected and the Mzrror command active, hover the cursor over the 
adjacent wall until the dashed reference line appears centered on the wall, keep 
moving the mouse until you see this, and then click. (Figure 2-2.6) 









Dashed cyan 
reference line 


FIGURE 2-2.6 Mirroring a door 


As you can see in Figure 2-2.7, the door 
has been mirrored into the correct 
location. 


Revit does not automatically add door 
tags to mirrored or copied doors. These 


will be added later. 


TIP: The size of the door tag is controlled by the 
views scale. 





FIGURE 2-2.7 Door mirrored 


Copying Doors: 
Now you will copy the two doors so the other rooms have access. 


14. Click to select the first door (not the door tag) and then press and hold the Ctrl key. 
While holding the Ctrl key, click to add the second door to the selection set. 
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15. With the two doors selected, click the Copy tool. On 


16. On the Opzons Bar, select Multiple. 


Modify | Doors | [Z] Constrain (_] Disjoin ¥.. 





At this point you need to pick two points: a “copy from here” point and a “copy to there” 
point. The first point does not have to be directly on the elements(s) to be copied. The next 
step will demonstrate this; you will pick the midpoint of the wall adjacent to the two doors 
(first pick) and then you will pick the midpoint of the wall where you want a set of doors 
(second pick). With “multiple” checked, you can continue picking “second points” until you 
are finished making copies (pressing Esc or Modify to end the command). 


17. Pick three points: 


a. First pick: midpoint/centerline of wall (see 
Figure 2-2.8); A 


b. Second pick: midpoint/centerline of wall 
shown in Figure 2-2.9; 


c. Third pick: midpoint/centerline of wall shown 
in Figure 2-2.9. 














18. Pick Modify to end Copy. E 











The doors are now copied. FIGURE 2-2.8 Copy — first point with 
midpoint symbol visible 








© d 








FIGURE 2-2.9 Numbers indicate pick-points listed in step #17 


You will now add two exterior doors using the same door type. 
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19. Using the Door tool, add two exterior doors approximately located per Figure 2- 
2.10. Match the swing and hand shown. 





FIGURE 2-2.10 Adding exterior doors 


Tag All (Not Tagged): 


Revit provides a command to quickly add a tag (e.g., a door tag) to any door that does not 
currently have one in the current view. The tag might have to be moved or rotated once 
placed, but this still saves time and the possibility of missing a door tag. 


20. Select Annotate > Tag > Tag All. { 
Tag All 


21. In the Tag Al Not Tagged dialog box, select Door Tags under Category and set 
Orientation to Vertical. Click OK (see image on next page). 
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All the doors should now be tagged in 


Tag All Not Tagged 
yout floor plan. 


Select at least one Category and Tag or Symbol Family to annotate 

non-annotated objects: 

©) All objects in current view FYI: Door tags can be deleted at any time and 
Only selected objects in current view added again later at any time. Tags simply display 

Cl Indude elements from linked fles information in the element being tagged — thus, no 


information about the element is being deleted; the 


00 S Door Tag TT ; ; ‘ ; > ; 
ani ias konman iia ia building information integrity remains intact. 


Room Tags ‘Room Tag — 
Span Direction Symbol Span Direction : One Way Slab 
Stair Landing Tags Stair Landing Tag 


Stair Run Tags Stair Run Tag : Standard 

Stair Support Tags i Stair Support Tag 

Stair Tags Stair Tag : Standard 

Structural Framing Tags i Structural Framing Tag : Boxed 
View Title 
‘Wall Tag : 1/2" 
Window Tag 


-s 


Leader Length: 1/2 


Tagore 








Deleting Doors: 


Next you will learn how to delete a door when needed. This process will work for most 
elements (1.e., walls, windows, text, etc.) in Revit. 


22. Click Modify. 


23. Click on door number 7 (the door on the left, not the door tag) and press the 
Delete key on your keyboard. 


As you can see, the door is deleted and the wall is automatically filled back in. Also, a door 
tag can only exist by being attached to a door; therefore, the door tag was also deleted. 


One last thing to observe: Revit numbers the doors in the order in which they have been 
placed (regardless of level). Doors are not automatically renumbered when one is deleted. 


Also, doors can be renumbered to just about anything you want. 


24. Save your project (Small Offive.r?). 
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Exercise 2-2: 
Windows 





In this exercise you will add windows to your small office building. 


1. Open Small Office.rvt created in Exercise 2-2. 


Placing Windows: 


2. Select Architecture > Build > Window. Window 





Notice that the Rzbbon, Options Bar and Properties Palette have changed to show options related 
to windows. Next you will modify those settings. 


The Type Selector indicates the window style, width and height. Clicking the down arrow to 


the right lists all the windows loaded in the current project. 


3. With the Window tool active, do the following (Figure 2-3.1): 





a. Change the Type Selector to Faxed: 36" x 48". 
b. Verify Tag on Placements toggled off on the Rzbbon. 
c. Note the Sill Height value in the Properties Palette. 


a SAGHE Si A | er Rad cS - = Small Office.rvt - Floor Plan: Level 1 b | Type a keyword or phrase 
jJ Architecture Structure Systems Insert Annotate Analyze Massing & Site Collaborate View Manag Add-Ins Modify | Place Window 


> KK Cope ~ y H- é& DKS bly cib ofo Th . , F OF 0 


` 


<] Cut X pA @ X L oo p X ccoem 
Modify Q “a = ne O3 = n bJ , Load Model | Tagon 
= — Yl Ahon- FZ & + 9 i =| =| x Family In-place | Placement 
Select ~ | Properties | Clipboard Geometry Modify View Measure Create | Mode 
Modify | Place Window ©. Horizontal lag Leader [| 1/2" 3 


Properties x 


Fixed 
36" x 48" 


New Windows v Ha Edit Type 
Constraints 
Sill Height m 


Identity Data 
















v 


FIGURE 2-3.1 Ribbon and Options Bar: Window tool active 


4. Move your cursor over a wall and place two windows as shown in Figure 2-3.2. 
Notice that the position of the window changes depending on what side of the wall your cursor 
Javors. 


FYI: The window sill height is controlled by Properties Palette which you will study later in this book. For now, the 
default dimension was used. 
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5. Adjust the temporary dimensions per the following: 
a. Dimensions per Figure 2-3.2. 
b. Use the witness line grip to adjust the witness line position. 


REMEMBER: The selected item moves when temporary dimensions are adjusted. Pick the left nindow to 
set the 6’-O” dimension and the night for the 8-0” dimension. 


6. Using the Copy command, in a way similar to copying the doors in the previous 
exercise, copy the two windows into each office as shown in Figure 2-3.3. (Do not 
worry about exact dimensions.) 


7. Save your project (Small Office.nt). 





FIGURE 2-3.3 Windows added to north wall 
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The windows will not adjust with the grid lines and interior walls; it is possible to add 
dimensions and get this to work. If you tried to change the overall dimension from 110’ to 


40’ again, Revit would let you know it needed to delete some windows before the change 
could be made. Like doors, windows need their host to exist. 


The windows can all be adjusted via the temporary dimensions. The window selected is the 
largest width available in the project (based on the template file from which the project was 
started), but it is not a masonry dimension. However, additional window sizes can be added 
on the fly at any time. Additionally, you can create your own template file that has the doors, 
windows, walls, etc. that you typically need for the kind of design work you do. 


In addition to the preloaded windows, several window styles are available via the family 
library loaded on your hard drive and the Autodesk Web Library (e.g., dbl-hung, casement, 


etc.). It is also possible to create just about any window design in the Family Editor. 


Object Snap Symbols: 
By now you should be well aware of the snaps that Revit suggests as you move your cursor about 
the drawing window. 


If you hold your cursor still for a moment Òx 

| Ed ` að P 
while a snap symbol is displayed, a tooltip X X x S 
will appear on the screen. However, when a Qe Le 
you become familiar with the snap symbols 
you can pick sooner (Figure 2-3.4). X Intersection SI 
The TAB key cycles through the available . 
snaps near your cursor. O Endpoint SE 
The keyboard shortcut turns off the other A Midpoint SM 
snaps for one pick. For example, if you 
type SE on the keyboard while in the Wall O Center SC 
command, Revit will only look for an 
endpoint for the next pick. x Nearest SN 
Finally, typing SO (snaps off) turns all b Perpendicular SP 
snaps off for one pick. 

Q Tangent ST 


FIGURE 2-3.4 Snap Reference Chart 
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Exercise 2-2: 


You will now add a simple roof to your building. 
1. Open Small Office.rvt created in Exercise 2-3. 


The first thing you will do is take a quick look at a 3D view of your building and notice an 
adjustment that needs to be made to the exterior walls. 


2. Click the Default 3D View icon on the QAT. 


The 3D icon switches you to the default 3D view tn the current project. Your view should 
look similar to Figure 2-4.1. Notice the exterior walls are not high enough, which is due to a 





previous decision to set the wall height to 9’-0". Next you will change this, which can be 
done in the plan view or the current 3D view. 





FIGURE 2-4.1 3D view of small office 


3. In the 3D view, hover your cursor over one of the exterior walls to pre-highlight 1t, 
then (before clicking) press the Tab key to pre-highlight a “chain of walls” (1e., all 


the exterior walls), and then click to select them. 
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Next you will access the properties of the selected walls so you can adjust the wall height. In 
Revit, most any design decisions that are made can be adjusted at any time. 


4. Change the following in the Properties Palette: 


a. Lop Constraint: Up to level: Roof 


b. Top Offset: 2’-0" 
c. Click Apply (Figure 2-4.2B). 


es 
x 


FIGURE 2-4.2A Exterior wall heights adjusted 


Setting the top of wall to be associated with 
a Level establishes a parametric relationship 
that causes the wall height to automatically 
adjust if the level datum 1s adjusted (e.g., 
from 12’-0" to 14’-0"). 


Plus, the Top Offset at 2’-0" creates a 2’-0" 


parapet, which will always be 2’-0" high no 
matter what the roof elevation 1s set to. 
There are instances when you would want 


the height to be fixed. 








ES Cope ~ 
Ol Cut ~ 





CJ Join ~ 
Select v | Properties | 
Modify | Walls 
Properties x 


Clipboard Geometry 








| | Activate Dimensions 


Basic Wall 
Exterior - Brick on CMU 


Walls (4) v Edit Type 
Constraints Al A 
Location Line 
Base Constraint Level 1 

Base Offset 0" o" 


Base is Attached B 
Bas se Extens sion Dis ta.. 10" 0" 
‘Up to level: Roof 





Top Constraint 
Unconnected Height 14’ 8" 
Top Offset == .2' 0" 
Top is Attached f 
Top Extension Dis ta.. 0’ 0" 
Room Pooma iz 
Related to Mass 
Structural 


Structural : o 


Oe Mees a a a ee yo 


a 


TE E E a —_ 
Properties help Apply 
Project Browser - Small Office.rvt x 
9-0. Views (all) 

= Floor Plas pais i po 
Figure 2-4.2B Selected wall properties 





All of the settings related to the selected wall show up here; these are called instance 


parameters. 
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Sketching a Roof: 


Now that the exterior walls are the correct height, you will now add 
the roof. This building will have a flat roof located at the roof level. 


5. Double-click Level 1 1n the Project Browser to switch back to 
that view. 


6. Click Architecture > Build > Roof (Figure 2-4.3). 


The fly-out prompts you to choose the method you want to use to 
create the roof. 


7. Click Roof by Footprint. 


At this point you have entered Sketch Mode where the Revit model is 
grayed out so the perimeter you are about to sketch stands out. 





FIGURE 2-4.3 Roof tool 


Also notice the Rzbbon, Options Bar and Properties Palette have 
temporarily been replaced with Sketch options relative to the 
roof (Figure 2-4.4). 


8. Click Extend to Core on the Opions Bar; and make sure Defines Slope 1s not 
checked (Figure 2-4.4). 





Deno a 2-A OQA Q0- E RF Type a keyword or phrase 
É © | Architecture Structure Systems Inset Annotate Analyze Massing & Site Collaborate View Manage Add-Ins Modify | Create Roof Footprint — © 


X a = 0O 
: 
a a 






| f A Slope Arrow D > SE 


Mode Draw 


[C] Defines slope Overhang: Extend to wall core ee 
x 


Properties 


Basic Roof 
—— Insulation on Metal Deck - EPDM mf 
eee i ~ m MN cr alt, | tt ti alll tn ith ti r O A E O nnsa J 


FIGURE 2-4.4 Roof sketch tools 


9. Select all the exterior walls: 
a. Hover your cursor over one of the exterior walls to pre-highlight the wall. 
b. Press Tab to select a “Chain of Walls” (1.e., all the exterior walls). 


c. Click to select the exterior walls. 
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at this point you should have four magenta 











; : =~ ve é A 
lines, one on each wall, which represent the architec Sg os 
perimeter of the roof you are creating. When $ 
sketching a roof footprint, you need to make Modify 
sure that lines do not overlap and corners are Si y 

‘ . ‘ ‘ Select ~ | Properties | Clipboard Geometry 
cleaned up with the [77m command if required. 
a [C] Defines slope Overhang:| 0' 0" si N 
Your sketch lines require no additional edits PEATS z 
because of the way you added them (1.e., Pick 
Basic Roof 
walls and Tab select). —— Insulation on Metal Deck - EPDM 
Bef finish the roof sketch d = poao 
efore you finish the roof sketch you need to oaa Ja 
adjust the level on which the roof will be Base Level Roof we 
Room Bounding 
created. By default, the top surface of the roof eee ae : 
element will be parametrically aligned with the ett ete 
. i , | Cutoff Level None 
current level (1.e., Level 1 in this case). You will Cutoff Offset “9 
i Construction a 
change this to the roof level. — — 
Fascia Depth 0' 0 
d2xioum i alte lit altho 


FIGURE 2-4.5 Roof instance properties 


10. In the Properties Palette, set Base Level to Roof (Figure 2-4.5). 
Now you are ready to finish the roof and exit sketch mode. 


11. Click the green check mark on the Rzbdon. S 





12. Click Yes to the join geometry prompt 
(Figure 2-4.6). 
The floor/roof overlaps the highlighted wall(s). 
The join geometry option will make the line work Would you like to join geometry and cut the 


look correct in sections. If you clicked “No,” the overlapping volume out of the wall(s)? 
wall and floor lines would just overlap each other 
and look messy. 





FIGURE 2-4.6 Join geometry prompt 
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The roof is now created and, in section, will extend through the finishes to the concrete 
block because “extend to core” was selected when the sketch lines were added. Also, 
because you used the “Pick Walls” option on the Rzbdon (which was the default), the roof 
edge will move with the exterior walls. 


13. To see the roof, click the Default 3D View icon. we 


na 





14. To adjust the 3D view, press and hold the Shift key while pressing the wheel 
button and dragging the mouse around. 





FIGURE 2-4.7 Default 3D View 








f Show 

iP Ref Plane 

(et Viewer 
Work Plane 


id Set 


15. Click the X in the upper right corner of the Drawing Window to 
close the current view (3D). This will close the 3D view but not 
the project or the Level 1 view. 


REMEMBER: Clicking the X in the upper right of the application title bar 
sill close Revit, but it will prompt you to save first if needed. 


16. Save your project. 


2-32 


Quick Start: Small Office 









Exercise 2-5: 


Annotation, Room Tags & Schedules 


Adding text is very simple in Revit. In this exercise you will add a title below the floor plan. 
You will also place room tags. 








Placing Text: 
1. Open Small Office.rvt created in Exercise 2-4. 
2. Make sure your current view is Level 1. The word “Level 1” will be bold under the 
Foor Plans heading in your Project Browser. If Level 1 is not current, simply double- 
click on the Level 1 text in the Project Browser. 


3. Select Annotate > Text > Text tool on the Ribbon. A 


Once again, notice the Rzbbon has changed to display some options related to the 
active tool (Figure 2-5.1). 
ABG © *° 


AIA E v 


Check Find/ 
K À [ A E oul Replace 


Text 


Hi 
ilill 


E 


Format Tools 





FIGURE 2-5.1 Ribbon with Text tool active 


The Type Selector indicates the text style (which determines the font style, height and more); 
users can create additional text styles. From this Contextual Tab, on the Ribbon, your 
alignment (1.e., Left justified, Centered or Right justified) can also be set. 


4. Set the Rzbbon settings to match those shown above, and Click below the floor plan 
to place the text (Figure 2-5.2). 


5. Type OFFICE BUILDING — Option A, then click somewhere in the plan view to 
finish the text (do not press Enter). 


The text height, in the Type Selector, refers to the size of the text on a printed piece of paper. 
For example, if you print your plan you should be able to place a ruler on the text and read 


4" when the text is set to 1⁄4” in the Type Selector. 


Text size can be a complicated process in CAD programs; Revit makes it very simple. All 
you need to do is change the view scale for Level 1 and Revit automatically adjusts the text 


and annotation to match that scale — so it always prints '/«” tall on the paper. 
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Text just placed — move 
and rotate icons still 
visible 


+ D 
| eOFFICE BUILDING - Option Ae | 


FIGURE 2-5.2 Placing text 


You will not change the scale now, but it can be 
done via the Vzew Control Bar (Figure 2-5.3). If you 
want to try changing it, just make sure it 1s set back 


to Ye" = 1'-0” when done. 


You should now notice that your text and even 
your door and window symbols are half the size 


they used to be when changing from '/s" to 1/4". 


You should understand that this scale adjustment 
will only affect the current view (1.e., Level 1). If 
you switched to Level 2 (if you had one) you would 
notice it is still set to '/s"=1'-0". This is nice 
because you may, on occasion, want one plan at a 
larger scale to show more detail. 
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Floor Plan: Level 1 v GB Edit Type 
= Custom... 
Graphics a a Les. 
View Scale 1/8" = 1'-0" 12" = 1-0 
Scale Value 1: 96 6" = 1'-0" 
Display Model ‘Normal z= 
Detail Level Fine 11/2" = 1'-0" 
Parts Visibility Show Original eto 
Visibility/Graphics O... Edit... 3 =a 
ic Di ili [ae 3/4" = 1'-0" 
Graphic Display Opt... | Edit... j 
Orientation Project North 1/2" = 1'-0" 
Wall Join Display Clean all wall joins 3/8" = 1'-0" 
Discipline Architectural as 4° = 1-0" at 
Show Hidden Lines By Discipline vee ae 
Color Scheme Locat... Background 3/16" = 1-0 
Color Scheme _____<none> | 1/8" = 1'-0" 
System Color Sche... | Edit... f 1" = 10'-0" 
Default Analysis Dis... None 3/32" = 1'-0" 
Sun Path g Ba 
Underlav $i y Viste 
Properties help Apply 1" = 20'-0" 
3/64" = 1'-0" 
Project Browser - Small Office.rt x 
1" = 30'-0" 
i 1/32" = 1'-0" d 
Click here to see a a 
list of scales for rawo 
tl t ; 1" = 60'-0" 
ne current view. 1/64" = 1'-0" 
Site Plan 1" = 80'-0" 
T.O. Footing 1" = 100'-0" 
=}. Ceiling Plans 1" = 160'-0" 
Level 1 
1" = 200'-0” 
=}... Elevations (Building Elevation) mee 
East 
North Q-0" 
South v | 1/8" 0" E £ à RRE 





Ready - 


FIGURE 2-5.3 Set View Scale 
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Placing Room Tags: 


Placing Room Tags must be preceded by placing a Room. A Room element is used to define a 
space and hold information about a space (e.g., floor finish, area, department, etc.). See this 
author's article in the AUGI AEC-Edge magazine for a detailed discussion on this topic 
(www.AUGI.com). Like a Door Tag, a Room Tag simply lists information contained within the 
element being tagged. 


The Room feature searches for areas enclosed by walls; a valid area is S | A 
pre-highlighted before you click to create it. 
R 
R 


oom| Room 


N Separator 
> | 


6. Select Architecture > Room & Area > Room. poprie z) 


By default, Revit will automatically place a Room Tag at the cursor 
location when you click to add the Room element. 


7. Set the Type Selector to Room Tag: Room Tag Room Tag 


Room Tag With Area 


With Area and make sure Tag on placement is 
selected on the Rzbdon. 


8. Click within each room in the order shown in 
Figure 2-5.4; watch for the dashed reference line 
to align the tags. 











FIGURE 2-5.4 Placing rooms and room tags 
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While the Room tool 1s active, the placed rooms in the model are shaded light blue so you can 
see which spaces already have rooms placed. The large “X?” is also part of the room. When 
the Room tool 1s not active, you can hover the cursor over the approximate location of the 
“X” until it pre-highlights, then you can click to select the room. With the Room object 
selected you can add information or delete it via the Properties Palette. 


9. Click Modify to end the current tool. 


Notice the rooms are not visible and the “X” is gone. Also notice the Room Tag selected 
shows the following information stored within the Room object: Name, Number and Area. 


FYI: The area updates automatically when the walis move. Next you will change the room names. 

10. Click on the Room Tag for room number 1 to select it. 
When a Room Tag is selected the “dark blue” text 1s editable and the “lighter blue” text 1s not. 
An example of text that cannot be edited would be the actual text "Sheet Number" next to 
the sheet number on a sheet border. 

11. Click on the room name text, type OFFICE, and then press Enter on the keyboard. 

12. Change rooms 2-4 to also be named OFFICE. 

13. Change the large room name to LOBBY. 


14. Leave two rooms (5 and 6) as “Room” for now. 


Schedules: 


The template you started your project from had room and door schedules set up. So from 
the first door and room you placed, these schedules started filling themselves out! You will 
take a quick look at this to finish out this section. 


15. In the Project Browser, click the “+” symbol next to Schedules/ Quantities to expand that 
section (if required) and then double-click on Room Schedule to open that view. 


The room schedule is a tabular view of the Revit model. This information ts “live” and can 


be changed (Figure 2-5.5). 
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Er es 
<Room Schedule> 
A B C D E F G H 


Room Name i Floor Finish Base Finish Wall Finish i Ceiling Finish : Ceiling Height Comments 





OFFICE 
(OFFICE 
OFFICE o 
~~ OFFICE 
“F Room 
‘Room 
~~ LOBBY 





FIGURE 2-5.5 Room Schedule 


Next you will change the two rooms named “room,” and see that the floor plan is 

automatically updated! 

16. Click in the Room Name column for room ae ee 
number 5 and change the text to read 
MEN’S TOILET RM. 


17. Click in the Room Name column for room 
number 6 and change the text to read MENS TOLETR 
WOMEN’S TOILET RM. eveccesccesosccoccososcocescosecoss | covevcces MEN'S TOILE coccecces f sesccese 


> 





18. Click the lower “X” in the upper right of the 
drawing window to close the room schedule 
view. 


19. Switch to Level 7 af SS 


required) and zoom in | 
on rooms 5 and 6 (Figure 
2-5.6). i a 


Notice that the room names have 
been updated because the two views MEN'S TOILET RM. 
(floor plan and schedule) are listing 
information from the same ses BG 
“parameter value” in the project 
database. 


WOMEN'S TOILET 
RM. 


| & | 


J0 tF 





O 


FIGURE 2-5.6 Room names updated 


20. Open and Close the door schedule to view its current status. 


21. Save your project. 
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Printing 


The last thing you need to know to round off your basic knowledge of Revit is how to print 
the current view. 


Printing the current view: 
1. In Level 7 view, right-click anywhere and select Zoom to Fit. 
2. Select Application Menu > Print. 
3. Adjust your settings to match those shown in Figure 2-6.1. 


e Select a printer from the list that you have access to. 
e Set Print Range to Visible portion of current window. 


Print ? x 
Printer 
Name: HP Designjet Z3200 44in Class Driver Vv Properties... 
Status: Ready 
Type: HP Designjet Z3200 44in Class Driver 
Where: LPT 1: 
[Print to file 
Comment: 
File 
Print Range Options 
© Current window Number of copies: uu 
©) Visible portion of current window LJReverse print order E E 
Collate 3 
OC) Selected views/sheets 
Settings 
zz Default 
Setup... 


FIGURE 2-6.1 Print dialog 


4. Click on the Setup button to adjust additional print settings. 
5. Adjust your settings to match those shown in Figure 2-6.2. 


e Set Zoom to: Fit to page 
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Print Setup ? x 
Printer: HP Designjet 23200 44in Class Driver 
Name: ‘Default j x Save 
Paper Orientation [ =e | 
Size: ‘Letter v s © Portrait es 
se Revert 
Source: | <default tray> v| @ Landscape 
= l Rename... | 
P Placement Hidden Line Views n 
a | Delete | 
@ Center Remove Lines Using: a 
O Offset from [No Margin A @ Vector Processing 
corner: 
0.0000" =x 0.0000" =y O pr 
Zoom Appearance 
@ Fit to page ——— : 5 
[High al 
O Zoom: Colors: 
‘Color J 
Options 
[_] View links in blue (Color prints only) [M] Hide scope boxes 
[M] Hide ref/work planes M]Hide crop boundaries 
[_]Hide unreferenced view tags [_] Replace halftone with thin lines 
[C] Region edges mask coincident lines 


L oox || ce 


FIGURE 2-6.2 Print Setup dialog 


6. Click OK to close the Print Setup dialog and return to Print. 


7. Click the Preview button in the lower left corner. This will save paper and time by 
verifying the drawing will be correctly positioned on the page (Figure 2-6.3). 


8. Click the Print button at the top of the preview window. 


9. Click OK to print to the selected printer. 


FYI: Notice you do not have the option to set the scale (i.e... Vs” = 1-0"). If you recall from our previous exercise, 


the scale is set in the properties for each view. 


If you want a quick half-scale print you can change the zoom factor 


to 50%. You could also select “Fit to page” to get the larsest image possible but not to scale. 





E2-6.rvt - Floor Plan: Level 1 Bj Type 2 keyword o 





or pħrase as ~ Sign In Lw © = a A 





OFFICE BUILDING - Option A 








FIGURE 2-6.3 Print Preview 


2h Hh O Fao 
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Printer versus Plotter? 
Revit can print to any printer or plotter installed on your computer. 


A Printer is an output device that uses smaller paper (e.g., 8'/2""x11" or 11"x17"). A Plotter is 
an output device that uses larger paper; plotters typically have one or more rolls of paper 
ranging in size from 18” wide to 36” wide. A roll feed plotter has a built-in cutter that can — 
for example — cut paper from a 36” wide roll to make a 24x36" sheet. 


Plotter with three paper rolls 





Color printer / copier 
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Quick Start: Small Office 


Self-Exam: 


The following questions can be used as a way to check your knowledge of this lesson. The 
answers can be found at the bottom of this page. 


I; 


2; 


The Measure tool is used to dimension drawings. (T/F) 

Revit will automatically trim the wall lines when you place a door. (T/F) 
Snap will help you to draw faster and more accurately. (T/F) 

A 6'-8" door is a standard door height in construction. 
While using the wall tool, the height can be quickly adjusted on the 


Bar. 


Review Questions: 
The following questions may be assigned by your instructor as a way to assess your 
knowledge of this section. Your instructor has the answers to the review questions. 


1. 


The Vzew Scale for a view is set by clicking the scale listed on the View Control Bar. 


(T/F) 
Dimensions are placed with only two clicks of the mouse. (T/F) 
The relative size of text in a drawing is controlled by the View Scale. (T/F) 


You can quickly switch to a different view by double-clicking on that view’s label in 
the Project Browser. (T/F) 


You cannot select which side of the wall a window is offset to. (T/F) 
The key cycles through the available snaps near your cursor. 


The tool can be used to list the distance between two walls 
without drawing a dimension. 


While in the Door tool you can change the door style and size via the 


within the Properties Palette. 


SELF-EXAM ANSWERS: 
1—F,2-—T,3-—T, 4—- Residential, 5 — Options 
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Lesson 3 
Revit Basics: Overview of Linework and Modify Tools 


It may seem odd to you that, in a revolutionary 3D design program, you will begin by 
learning to draw and edit 2D lines and shapes. However, any 3D object requires, at a 
minimum, detailed information tn at least two of the three dimensions. Once two 
dimensions are defined, Autodesk® Revit® can begin to automate much of the third 
dimension for you. Many building components and features will require you to draw the 
perimeter using 2D lines. 


Many of the edit tools that are covered in this lesson are the same tools that are used to edit 
the 3D building components. 


Exercise 2-5: 


Lines and Shapes 


Drawing Lines 


You will draw many 2D lines in Autodesk Revit, typically 1n what is called Sketch mode. Two 
dimensional lines in Autodesk Revit are extremely precise drawing elements. This means you 
can create very accurate drawings. Lines, or any drawn object, can be as precise as 8 decimal 

places (i.e., 24.999999999) or 1/256. 


Autodesk Revit is a vector based program. That means each drawn object is stored in a 
numerical database. When geometry needs to be displayed on the screen, Autodesk Revit 
reads from the project database to determine what to display on the screen. This ensures that 
the line will be very accurate at any scale or zoom magnification. 


A raster based program, in contrast to vector based, is comprised of dots that infill a grid. 
The grid can vary in density and ts typically referred to as resolution (e.g., 600x800, 
1600x1200, etc.). This file type is used by graphics programs that typically deal with 
photographs, such as Adobe Photoshop. There are two reasons this type of file 1s not 
appropriate for Computer Aided Design (CAD) programs: 


e <A raster based line, for example, is composed of many dots on a grid, representing 
the line’s width. When you zoom in, magnifying the line, it starts to become 
pixilated, meaning you actually start to see each dot on the grid. In a vector file you 
can “infinitely? zoom ın on a line and it will never become pixilated because the 
program recalculates the line each time you zoom in. 
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e ACAD program, such as Revit, only needs to store the starting point and end point 
coordinates for each wall, for example, the dots needed to draw the wall are 
calculated on-the-fly for the current screen resolution. Whereas a raster file has to 
store each dot that represents the full length and width of the line, or lines in the wall 
example. ‘This can vary from a few hundred dots to several thousand dots, depending 
on the resolution, for the same line. 


The following graphic illustrates this point: 


Vector vs. Raster Lines 





FIGURE 3-1.1 Vector Line Example 
File Size: approx. 33 kb 





FIGURE 3-1.2 Raster Line Example FIGURE 3-1.2A Raster Line Enlarged 1600% 
File Size: approx. 4.4MB 


Overview of Linework and Modify Tools 





The Detail Lines Tool: 


You will now study the Detail Lines tool. 


1. Open Revit. 


Fach time you start Revit, you are in the Recent Files view. ‘This view is closed automatically 
when a new or existing project is opened. 


2. Start a new project: select Application Menu > New > Project and then click 
Browse, select default.rte, click Open and then OK. 


The drawing window is set to the Level 7 Floor Plan view. The 2D drafting will be done in a 
drafting view. Next you will learn how to create one of these views. 


3. Select View > Create > Drafting View. m 
(Remember: this means Tab > Panel > Icon on the Ribbon.) Drafting 
View 


4. In the New Drafting View dialog box, type Ex 3-1 for the Name and set the Scale to 
3/4" = 1-0" by clicking the down-arrow at the right (Figure 3-1.3). 


New Drafting View X 
Scale: 3/4 = 1-0" 7 


Scale value 1: 


16 
cone 


FIGURE 3-1.3 New Drafting View dialog 


You are now in the new view and the Project Browser will contain a category labeled Drafting 
Views (Detail). Here, each Drafting View created will be listed. 


5. In the Project Browser, click the plus symbol next to the label Drafting Views 
(Detail); this will display the Drafting Views that exist in the current project 
(Figure 3-1.4). 
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You are now ready to start looking at the Detail Lines tool: 


oun Browser - Project1 x 6. Select the Annotate tab on the Ribbon. 










ene Ceiling Plans tool on the Architecture tab. 


‘Ee Floor Plans 7. On the Detail panel, select 
boas Detail Line (Figure 3-1.5). 

ww Level Detail 
m TIP: Do not use the “Model Line” Line 
A 


oom Level 7 
se } 8. Draw a line from the lower left corner 
of the screen to the upper right corner of 
the screen, by simply clicking two points 

: on the screen within the drawing window 
= (Figure 3-1.6). 


L. ing Views: i 
m- Danio Viewes (Deka) NOTE: Do not drag or hold your mouse button 


: -E — down; just click. 
cane egen 5 
basses Schedules/Q titi Sa 
2 aan — After clicking your second point, you should 


notice the length and the angle of the line are 
graphically displayed; this information 1s 
temporary and will disappear when you move 
your cursor. 


gapni 


FIGURE 3-1.4 Project Browser: Drafting Views 
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{E Annotate 
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Select ¥ | Dimension Y Detail 





Properties x | 
= Drafting View a 
= Detail 

Dragging Ware Eea 1 


FIGURE 3-1.5 Annotate tab 
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You should also notice that the Detail Line tool is still active, which means you could 
continue to draw additional lines on the screen. 
9. After clicking your second point, select the Modify tool from . 
the left side of the Rzbbon. Modify 


Selecting Modify cancels the current tool and allows you to select portions of your drawing 
for information or editing. Revit conveniently places the Modify tool in the same location on 
each tab so it is always available no matter which tab on the Rzbbon 1s active. 


TIP: Pressing the Esc key twice reverts Revit back to Modify mode. 


Did You Make a Mistake? Coa 


Whenever you make a mistake in Revit you can use the UNDO command, via the QAT, to 
revert to a previous drawing state. You can perform multiple UNDOs all the way to your 
previous Save. 


Similarly, 1f you press Undo a few too many times, you can use REDO. m r 
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First pick — Step 8 





FIGURE 3-1.6 Your first detail line; exact dimensions are not important at this point. 


Notice in the image above, that while the Detail Line tool is active, the Modify | Place Detail 
Line contextual tab is shown. As soon as you click the Modify button or press Esc, the tab 
reverts back to the basıc Modify tab. 
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This constitutes your first line! However, as you are probably aware, it is not a very accurate 
line as far as length and angle are concerned. Your line will likely be a different length due to 
where you picked your points and the size and resolution of your monitor. 


Typically you need to provide information such as length and angle when drawing a line; you 
rarely pick arbitrary points on the screen as you did in the previous steps. Revit allows you to 
get close with the on-screen dimension and angle information. Most of the time you also 
need to accurately pick your starting point. For example, how far one line is from another or 
picking the exact middle point on another line. 


Having said that, however, the line you just drew still has precise numbers associated with its 
length and angle; this information ts displayed after the line 1s drawn. The dimension and 
angle information is displayed until you begin to draw another line or select another tool. 
You can also select the line. While the dimensions are still visible, they can be used to modify 
the length and angle of the line; you will try that later. 

10. If not already selected, click the Modify tool from the Rzbboz. 
Notice that the temporary dimensions have disappeared. 


While you are in Modify mode, you can select lines and objects in the current view. 


11. Now select the line by clicking the mouse button with the cursor directly over the 
line. 


FYI: Always use the left button unless the right button is specifically mentioned. 

Notice that the temporary dimensions have returned. 

The following step shows how to make a temporary dimension permanent: 

If, at any point, you want to make a temporary dimension permanent, you simply click the 
“make this temporary dimension permanent’ symbol near the dimension. You will try this 


now. 


12. With the diagonal line still selected, click the “make this temporary H 


dimension permanent” symbol near the dimension (Figure 3-1.6). 
13. Select Modify to unselect the line. 
The dimension indicating the length of the line is now permanent (Figure 3-1.7). The value 


of your dimension will not be the same as the one in this book as the size of your monitor 
and the exact points picked can vary greatly. 
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FIGURE 3-1.7 Temp dimension converted to permanent dimension 


The following shows how to change the length of the line: 


Currently, the line is approximately 20 - 30’ long (27’-6" in Figure 3-1.7). If you want to 
change the length of the line to 22’-6", you select the line and then change the dimension 
text, which in turn changes the line length. This can also be done with the temporary 
dimensions; the key ts that the line has to be selected. You will try this next. 


FYI: Your detail ine length will vary shghtly depending on the size and resolution of your computer monitor, as you 
will be seeing more or less of the drawing area. This also assumes you have not performed any zooming, including 
spinning the wheel button on your mouse. If your line is way off you should Undo or start over so the next several steps 
work out as intended. 


14. In Modify mode, select the diagonal line. 
15. With the line currently selected, click on the dimension-text. 


AA dimension-text edit box appears directly over the dimension, within the drawing window. 
Whatever you type as a dimension changes the line to match. 


16. ‘Type 22 6 (1.e., 22 space 6) and press Enter (Figure 3-1.8). 
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. . . i 
Dimension Line ae 
a 


FIGURE 3-1.8 Editing dimension to change line length 


You should have noticed the line changed length. Revit assumes that you want the line to 
change length equally at each end, so the midpoint does not move. Try changing the 
dimension to 100’ and then Undo. 


Locking Dimensions: 


Revit allows you to Lock a dimension, which prevents the dimension and line length from 
changing. You will investigate this now to help avoid problems later. 


17. Make sure the line 1s zot selected; to do this press Esc or click Modify. 


18. Select the dimension, not the line, and note the following about the selected 
dimension (Figure 3-1.9). 


Grip to adjust 
witness line length 


Grip to move witness 


line, typical each side 


Click and drag on dimension 
line to adjust location 





FIGURE 3-1.9 Selected dimension 
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19. Click on the Lock/Unlock padlock symbol to lock the dimension = 
(Figure 3-1.9). — 
The dimension is now locked. Again, this means that you cannot change the dimension OR 
the line, though you can move it. The dimension is attached to the line in such a way that 
changing one affects the other. Next you will see what happens when you try to modify the 


dimension while it is locked. 


Any time the line or dimension is selected you will see the lock or unlock symbol in 
the locked position. 


FYI: Clicking the dimension’s padlock icon anytime it is visible will toggle the setting between locked and unlocked. 
20. Select Modify to unselect the Dimension. 


21. Select the line (not the dimension). 


22. Click on the dimension text and attempt to modify the line length to 21’. 
As you can see, Revit will not let you edit the text. 


Even though your current view is showing a relatively small area, 1.e., your Drafting View 1t 1s 
actually an infinite drawing board. 


In architectural CAD drafting, everything is drawn true to life size, or full-scale, ALWAYS! 
If you are drawing a building, you might draw an exterior wall that is 600’-0" long. If you are 


drawing a window detail, you might draw a line that is 8” long. In either case you are 
entering that line’s actual length. 


Properties x 


You could, of course, have an 8” line and a 600’-0” line in the 
same Drafting View. Either line would be difficult to see at the 
current drawing magnification (1.e., approximately 22’ x 16’ area; 





Lines (Thin Lines) (1) ka 
Graphics 


Line Style : 
Detail Line | a 


Dimensions A 
Length 22 6" 








3S 


also recall that your diagonal line is 22'-6" long). So, you would 
have to zoom in to see the 8” line and zoom out to see the 600’- 
0” line. Next you will get to try this. 


When the diagonal line is selected, notice the Properties Palette 
lists the type of entity selected (1.e., Lines), the Saé (1.e., Thin 
Lines) and the Length (1.e., 22'-6"). See Chapter 1 for more 
information on the Properties Palette and how to open it if you 
accidentally closed it. 


Apply 


FIGURE 3-1.10 Properties Palette 
with diagonal line selected 
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Draw an 8” Line: 


The next steps will walk you through drawing an 8” horizontal line. Revit provides more 
than one way to do this. You will try one of them now. 


23. Select Annotate > Detail > Detail Line. 
24. Pick a point somewhere in the upper left corner of the drawing window. 
25. Start moving the mouse towards the right and generally horizontal until you see a 


dashed reference line extending in each direction of your line appear on the screen, 
as in Figure 3-1.11. 


0'- 10" 


Dashed 
Line 





Cursor 


Horizontal 


EET \ 


FIGURE 3-1.11 Drawing a line with the help of Revit 


TIP: You nill see a dashed horizontal ine and a tooltip when the ine is horizontal. 
As you move the mouse left and right, you will notice Revit displays various dimensions that 
allow you to quickly draw your line at these often used increments. See the next exercise to 


learn more about how to control the increments shown. 


26. With the dashed line and zoo/tip visible on the screen, take your hand off the mouse, 
so you do not accidentally move it, and type 8” and then press Enter. 


TIP: Remember, you have to type the inch symbol; Revit always assumes you mean feet unless you specify 
otherwise. A future lesson will review the input options in more detail. 


You have just drawn a line with a precise length and angle! 
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27. Use the Measure tool to verify it was drawn correctly. Click Modify > Measure 
> Measure (down arrow) D> Measure Between Two References 


28. Use the Zoom In Region tool to enlarge the view of the 8” line via the 


Nauzgation Bar (image to right). 





29. Now use the Zoom to Fit or Previous Pan/Zoom tools so that both lines are 


visible again. 


Draw a 600’ Line: 


30. Select the Detail Line tool and pick a point in the 
lower right corner of the drawing window. 


31. Move the cursor straight up from your first point 
so that the line snaps to the vertical and the dashed 
line appears (Figure 3-1.12). 


32. With the dashed line and “oo/zp visible on the 
screen, take your hand off the mouse so you do 
not accidentally move it; type 600 and then press 
Enter. 


TIP #1: Notice this time you did not have to type the foot 
symbol ( ’). 


vertical 


2° - 10" 


| ofl 
3 


FIGURE 3-1.12 Drawing another 
Detail Line; 600'-0” vertical line 
— lower right 


TIP #2: You do not need to get the temporary dimension close to reading 600°; the temporary dimension 


1s ignored when you type in a value. 


33. Press the Esc key twice to exit the Detail Line tool and return to the Modify mode. 
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FIGURE 3-1.13 Detail view with three lines 
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Because the visible portion of 
the drawing area is only about 
16’ tall, you obviously would 
not expect to see a 600’ line. 
You need to change the 
drawing’s magnification by 
zooming out to see it. 


34. Use Zoom to Fit to see 
the entire drawing (Fig. 3- 
1.13). 


TIP: Double-click your wheel 
button to Zoom Extents. 
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Drawing Shapes: 


Revit provides several tools to draw common shapes like squares, rectangles, circles and 
ellipses. These tools can be found on the Rzbbon while the Detail Line tool 1s active. You will 
take a look at Rectangle and Circle now. 


Creating a Rectangle: 


35. Use Previous Pan/Zoom, or Zoom Region, to get back to the original view where the 
diagonal line spans the screen. 


36. Select the Detail Line tool. 


Notice the Rzbbon, Options Bar and Properties Palette have changed to show various options 
related to Detail Lines (Figure 3-1.14). 
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Select v | Properties | Clipboarc | Geometry Modify View |Measure| Create 


Modify | P'ace Detail Lines | Crain Offset” | Radius: 7 0" 


Properties 


Line Style 


FIGURE 3-1.14 Place Detail Lines contextual Tab on Ribbon 


37. Select the Rectangle tool from the Rzbbon. 
TIP: Hover your cursor over the icon to see tooltip until you learn what tools the icons represent. 


38. Pick the “first corner point” somewhere near the lower center of the drawing 
window (Figure 3-1.15). 


Notice the temporary dimensions are displaying a dimension for both the width and height. 
At this point you can pick a point on the screen, trying to get the dimensions correct before 
clicking the mouse button. If you do not get the rectangle drawn correctly, you can click on 
each dimension-text and change the dimension while the temporary dimensions are 
displayed; see the next two steps for the rectangle dimensions. 


39. Draw a 2’-8" x 4'-4" rectangle using the temporary dimensions displayed on the 
screen; if you do not draw it correctly do the following: 


a. Click the dimension-text for the horizontal line, then type 2’-8" and 
then press Enter. 


b. Type 4’-4" and then press Enter for the vertical dimension. 
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FIGURE 3-1.15 Drawing with Rectangle and Circle to be added (shown dashed for clarity) 


Creating a Circle: 


40. With the Detail Line tool active, select Circle 
from the Rzbbon (Figure 3-1.16). 


41. You are now prompted to pick the center point 
for the circle; pick a point approximately as 
shown in (Figure 3-1.15). 





FIGURE 3-1.16 Detail Line shapes 


You should now see a dynamic circle and a temporary dimension attached to your cursor, 
which allows you to visually specify the circle’s size. Move your mouse around to see that 
you could arbitrarily pick a point on the screen to create a quick circle if needed, then 


proceed to Step 42 where you will draw a circle with a radius of 1'-6°/s". 


42. Type 16 5/8 and then press Enter (Figure 3-1.17). 
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FIGURE 3-1.17 Drawing with Rectangle and Circle added 


Notice in the image above, the Detail Line is still active because the contextual tab, Modify | 
Place Detail Lines, is visible and the Status Barıs prompting to “Click to enter circle 
center.” You need to press Esc or click Modify to cancel the command; clicking another 
command will also cancel the current command. 


43. Select the circle and notice a temporary 
dimension appears indicating the circle’s radius. 
Press Esc to unselect it (Figure 3-1.18). 


TIP: This temporary dimension can be used to change the radius Ü 
of the circle while the circle is selected. | 





44. Save your project as “ex3-1.rvt”. 


FIGURE 3-1.18 
Circle selected 
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Exercise 3-2: 


Snaps 





Snaps ate tools that allow you to accurately pick a point on an element. For example, when 
drawing a line you can use Object Snap to select, as the start-point, the endpoint or midpoint 
of another line or wall. 


This feature is absolutely critical to drawing accurate technical drawings. Using this feature 
allows you to be confident you are creating perfect intersections, corners, etc. (Figure 3-2.1). 


Object Snaps Options: 


You can use Object Snaps in one of two ways. 


o “Normal” mode 
o “Temporary Override” mode 





FIGURE 3-2.1 Typical problem when 
Snaps are not used 


“Normal” SNAP mode is a feature that constantly scans the area near your cursor when 
Revit is looking for user input. You can configure which types of points to look for. 


NOTE: The term “normal” is not a Revit term, rather it is simply a description used in this book to differentiate this 
portion of the Snaps feature from the Temporary Override portion discussed next. 


Using a “Temporary Override” Object Snap for individual pick-points allows you to quickly 

select a particular point on an element. This option will temporarily disable the other Object 
Snap settings, which means you tell Revit to just look for the endpoint on an object, for the 
next pick-point only, rather than the three or four types being scanned for by the “normal” 


Object Snaps feature. 


Overview of the Snaps Dialog Box: 


Revit provides a Snaps dialog box where you specify which Object Snaps you want enabled. 
Next you will take a look at it. 


1. Open project Ex3-1 and select Manage > Settings > Snaps. N 





Snaps 
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You should now see the Snaps dialog 
box (Figure 3-2.2). Take a minute to 
[_]|Snaps Off (50) deth . . h 
n study the various settings that you can 
Snaps adjust as views are zoomed. control with this dialog box. Notice 
The largest value that represents less than 2mm on screen is used. 
the check box at the top that allows 


you to turn this feature off completely. 


Snaps "< 


Length dimension snap increments 
#:0 6:0 7:0 01/4; 





Angular dimension snap increments 


90.00° ; 45.007; 15.00° 5 5.00° > 1.00° ; Dimension Sin i 


This controls the automatic 





A ay eke sy dimensions that Revit suggests when 
F Midpoints E = you are drawing. Following the given 
Nearest i mini on format you could add or remove 
7 ie dn B Ateng e increments. If you are zoomed in 
ao se [Pens s Close, only the smaller increments are 

Check All Check None used. 
[“] Snap to Remote Objects (SR) [Z] Snap to Point Clouds (PC) Oba Snai 

ject Snap 

pe ae tool, keyboard shortcuts (shown in parentheses) can be This controls the “normal” Object Snaps 
iiaia a ee that Revit scans for while you are 
Object snaps Use shortcuts listed above drawing. Unchecking an item tells 
e Z Revit not to scan for it anymore. 
Cyde through snaps (TAB) Currently, all Object Snaps are enabled 
Force horizontal and vertical (SHIFT) (Fi gu re a: a 2) 


no VES ESSN PB Eal l A 
Restore Defaults 


Temporary Overndes 
[_ oœ || a Help This area 1s really just information on 


FIGURE 3-2.2 Snaps dialog box; default settings how to use Temporary Overrides. 


While drawing you will occasionally want to tell Revit you only want to Snap to an Endpoint 
for the next pick. Instead of opening the Snaps dialog and un-checking every Object Snap 
except for Endpoint, you can specify a Temporary Overnde tor the next pick. You do this by 
typing the two letters, in parentheses, in the Object Snaps area of the Snaps dialog (Figure 3- 
22) 


2. Make sure the Snaps Of option is unchecked in the upper-left corner of the dialog 
box; this turns Snaps completely off. 


3. Click on the Check All button to make sure all Snaps are checked. 


4. Click OK to close the Snaps dialog box. 
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Understanding Snap Symbols: 


Again, you should be well aware of Ra S S 
the Object Snap symbols that Revit y X O 

. S R A NÝ 
displays as you move your cursor S 8 eS 
about the drawing window while you 
are in a tool like Wall and Revit is Intersection SI 
awaiting your input or pick-point. 

Endpoint SE 

If you hold your cursor still for a | i 
moment, while a snap symbol is Midpoint SM 


displayed, a tooltip will appear on the 
screen. However, when you become 
familiar with the snap symbols you 
can pick sooner, rather than waiting 
for the tooltip to display (Figure 3- 
2.3). 


Center SC 
Nearest SN 
Perpendicular SP 


PX Ob’bO xX 


The TAB key cycles through the O Tangent ST 


available snaps near your cursor. 
P y FIGURE 3-2.3 Snap symbols 


Finally, typing SO turns all snaps off for one pick. 

FYI: The Snaps shown in Figure 3-2.2 are for Revit in general, not just the current project. This is convenient; you 
don't have to adjust to your favorite settings for each Project or View, existing or new. 

Setting Object Snaps: 


You can set Revit to have just one or all Snaps running at the same time. Let us say you have 
Endpoint and Midpoint set to be running. While using the Wall tool, you move your cursor 
near an existing wall. When the cursor is near the end of the wall you will see the Endpoint 
symbol show up; when you move the cursor towards the middle of the line you will see the 
Midpoint symbol show up. 


The next step shows you how to tell Revit which Object Snaps you want it to look for. First 
you will save a new copy of your project. 


5. Select Application Menu > Save-As > Project. 
6. Name the project ex3-2.rvt. 
7. As discussed previously, open the Snaps dialog box. 
8. Make sure only the following Snaps are checked: 

a. Endpoints 

b. Midpoints 


c. Centers 
d. Intersections 
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e. Perpendicular 


9. Click OK to close the dialog box. 


For More Information: 


For more on using Snaps, seatch Revit’s He/p System for Snaps. Then double-click Snap Points 
ot any other items found by the search. 





Now that you have the Snaps adjusted, you will give this feature a try. 


10. Using the Detail Line tool, move your cursor to the lower-left portion of the 
diagonal line (Figure 3-2.4). 


11. Hover the cursor over the lines 
endpoint (without picking); when you 
see the Endpoint symbol you can click to 
select that point. 


Just So You Know 

It is important that you see the 
SNAP symbol before clicking. 
Also, once you see the symbol 
you should be careful not to 
move the mouse too much. 


These steps will help to ensure 
accurate selections. 





FIGURE 3-2.4 Endpoint SNAP symbol visible 


While still in the Detail Line tool you will draw lines using Snaps to sketch accurately. 


12. Draw the additional lines shown in Figure 3-2.5 using the appropriate Object Snap, 
changing the selected Snaps as required to select the required points. 


TIP #1: At any point while the Line tool is active, you can open the SNAP dialog box and adjust its 
settings. This will not cancel the Line command. 


TIP #2: Also, remember you can press Tab to cycle through the various snap options below or near your 
CUTSOT. 
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Perpendicular 


es Ñ Midpoint 








Live 
Endpoint 


FIGURE 3-2.5 Lines to draw and Snap to use 


13. Save your project. 


Your drawing might look slightly different depending on where you drew the rectangle and 
circle in the previous steps. 


This is a Residential Example? 


OK, this is not really an architectural example yet. However, the point here is to focus on the 
fundamental concepts and not architecture just yet. 





Project Not Saved Recently 


Save Reminders: You have nat saved your project recently. What do 
. you want to do? 

Revit is configured to remind you to 

save every 30 minutes so you do not 


lose any work (Figure 3-2.6). > Save the project 
It is recommended that you do not > Save the project and set reminder intervals 
simply click Cance/, but do click the 


Save the project option + Do not save and set reminder intervals 


| Cancel | 





FIGURE 3-2.6 Save reminder 
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Exercise 3-3: 


Edit Tools 





The edit tools are used often in Revit. A lot of time = JS a 
is spent tweaking designs and making code and B- 15 AG | f 


client related revisions. 


Ha g! N 
EE 8:5 T 3 


2 Qa T 


i ] 
“7? O IE 


Modify 





x 


Example: you use the design tools (e.g., Walls, 
Doors, Windows) to initially draw the project. 
Then you use the edit tools to Move a wall so a FIGURE 3-3.1 Modify panel 
room becomes larger, Mirror a cabinet so it faces 

in a different direction, or Rotate the furniture per 

the owner’s instructions. 





You will usually access the various edit tools from the Modify tab on the Rzbbon. You can 
probably visualize what most of the commands do by the graphics on the icons; see Figure 
3-3.1. When you hover over an icon, the tool name will appear. The two letters shown to the 
right is its keyboard shortcut; pressing those two keys, one at a time, activates that tool. 


In this exercise you will get a brief overview of a few of the edit tools by manipulating the 
tangled web of lines you have previously drawn. 


1. Open project ex3-2.rvt from the previous lesson. 
2. Save-As “ex3-3.rvt”. 


FYI: You will notice that instructions or tools that have already been covered in this book will have less “step-by-step” 
instruction. 


Delete Tool: 


It is no surprise that the De%æte tool is a necessity; things change and mistakes are made. You 
can Delete one element at a time or several. Deleting elements is very easy: you select the 
elements, and then pick the Delete icon. You will try this on two lines in your drawing. 
3. While holding the Ctrl key, select the lines identified in Figure 3-3.2. 
TIP: See the section below Figure 3-3.2 on Selecting Entities. 


4. Select Delete from the Rzbdon (or press the Delete key on the keyboard). 


The lines are now deleted from the project. 
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FIGURE 3-3.2 Lines to be erased 


Selecting Objects: 


At this time we will digress and take a quick look at the various techniques for 
selecting entities in Revit. Most tools work the same when it comes to selecting 
elements. 


When selecting entities, you have two primary ways to select them: 
O Individually select entities one at a time 
O Select several entities at a time with a window 


You can use one or a combination of both methods to select elements when using 


the Copy tool. 


Individual Selections: 

When prompted to select entities to copy or delete, for example, you simple move 
the cursor over the element and click; holding the Ctrl key you can select multiple 
objects. Then you typically click the tool you wish to use on the selected items. Press 
Shift and click on an item to subtract it from the current selection set. 


Continued on next page 
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Window Selections: 

Similarly, you can pick a wzndow around several elements to select them all at once. 
To select a window, rather than selecting an object as previously described, you select 
one corner of the window you wish to define. That is, you pick a point in “space” and 
hold the mouse button down. Now, as you move the mouse you will see a rectangle 
on the screen that represents the windowed area you are selecting; when the window 
encompasses the elements you wish to select, release the mouse. 


You actually have two types of windows you can select. One is called a window and 
the other is called a crossing window. 


Window: 
This option allows you to select only the objects that are completely within the 
window. Any lines that extend out of the window are not selected. 


Crossing Window: 
This option allows you to select all the entities that are completely within the wzndow 
and any that extend outside the wzndow. 


Using Window versus Crossing Window: 
To select a window you simply pick and drag from left to right to form a rectangle 
(Figure 3-3.3a). 


Conversely, to select a crossing window, you pick and drag from right to left to define 
the two diagonal points of the window (Figure 3-3.3b). 


Selecting a chain of lines (hover, tab, click): 

Revit provides a quick and easy way to select a chain of lines, that 1s, a series of lines 
(or walls) whose endpoints are perfectly connected. You simply hover your cursor 
over one line so it highlights, then press the Tab key once, and then click the mouse 
button. This trick can be used to quickly select all the exterior walls on a building, 
for example. 


Turning off Drag Element on Selection on the Status Bar helps to avoid 
accidentally clicking directly on an element and moving it rather than starting the 
intended first corner of a selection window. 


Remember, all these draw, modify and select tools have direct application to 


working with Revit’s 3D building components, not just the 2D geometry being 
covered in this chapter. 
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Rectangle representing the 
window (solid line for window) 


Rectangle representing the 
crossing window (dashed line 


for a crossing window) 











Second 
| Pick 








FIGURE 3-3.3B Everything selected using a crossing window; all lines within crossing are selected. 
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Copy Tool: 
The Copy tool allows you to accurately duplicate an element(s). You select the items you want 
to copy and then pick two points that represent an imaginary vector, which provides both 
length and angle, defining the path used to copy the object. You can also type in the length if 
there are no convenient points to pick in the drawing. You will try both methods next. 

5. Select the circle. On 

6. Select Copy from the Rzbdon. D 
Notice the prompt on the Status Bar: Click to enter move start point. 


7. Pick the center of the circle (Figure 3-3.4). 


FYI: You actually have three different Snaps you can use here: Center, Endpoint and Intersection. All occur 
at the exact same point. 


Notice the prompt on the Status Bar: Click to enter move end point. 
8. Pick the endpoint of the angled line in the lower left corner (Figure 3-3.4). 


FYI: If you want to make several copies of the circle, select Multiple on the Options Bar. 


First Pick Point od a a 

















FIGURE 3-3.4 Copied circle; also indicates points selected 
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9. Select the rectangle (a// four lines). 
TIP: Try the “hover, tab, click” method discussed on page 3-22. 
10. Select Copy. 


11. Pick an arbitrary point on the screen. In this scenario it makes no difference where 
you pick; you will see why in a moment. 


At this point you will move the mouse in the direction you want to copy the rectangle, until 
the correct angle is displayed, and then type in the distance rather than picking a second 


point on the screen. 


12. Move the mouse towards the upper right until 45 degrees displays, then type 6’ and 


then press Enter (Figure 3-3.5). 
Temp Outline of 
New Rectangle 


ee p 
P a ae 
a ae - 
ee Ne 
we” ae r — — — — — — — — þ 
wa % 
er 
a ` 
r- k 
ra 
A w 





Rectangle to 
be Copied 








First Pick Point 


FIGURE 3-3.5 Copying rectangle; angle set visually and distance typed in 


NOTE: Your drawing may look a hittle different than this one because your drawing is not completely to scale. 
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Move Tool: 


The Move tool works exactly like the Copy tool except, of course, you move the 

element(s) rather than copy it. Given the similarity to the previous tool +o» 
covered, the Move tool will not be covered now. You are encouraged to try it 

yourself; just Undo your experiments before proceeding. 


Rotate Tool: 


With the Rofsaze tool, you can arbitrarily or accurately rotate one or more objects in your 
drawing. When you need to rotate accurately, you can pick points that define the angle, 
assuming points exist in the drawing to pick, or you can type a specific angle. 


Rotate involves the following steps: 
e Select element(s) to be rotated 
e Select Rotate 
e Determine if the Center of Rotation symbol is where you want tt. 
o If you want to move tt: 
=" Simply drag it, or 
= Click Place on the Options Bar 
e Select a point to define a reference line and begin rotation. 
e Pick a second point using one of the following methods: 
o By selecting other objects or using the graphic angle display or 
o You can type an angle and press Enter. 


13. Select the new rectangle you just copied (a// four Lines). 
14. Select Rotate on the Rzbdon. C) 


Notice that the “Center of Rotation” grip, by default, is located in the center of the selected 
elements. This is the point about which the rotation will occur. See Figure 3-3.6. 


You will not change the “Center of Rotation” at this time. 


15. Pick a point directly to the right of the “Center of Rotation” grip; this tells Revit you 
want to rotate the rectangle relative to the horizontal plane (Figure 3-3.6). 


Now, as you move your mouse up or down, you will see the temporary angle dimension 
displayed. You can move the mouse until the desired angle 1s displayed and then click to 
complete the rotation, or you can type the desired angle and then press Enter. If you recall, 
the Snaps dialog box controls the increments of the angles that Revit displays; they are all 
whole numbers. So if you need to rotate something 22.45 degrees, you must type it as Revit 
will never display that number as an option. 
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Pick an arbitrary point directly 
to the right — Step 15 





FIGURE 3-3.6 Rotate tool; first step — select lines and then click Rotate 


16. Move the mouse up and to the left until 90 degrees is displayed and then click to 
complete the rotation (Figure 3-3.7). 





FIGURE 3-3.7 Rotate tool; last step — select angle visually or type angle 
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The previous steps just rotated the rectangle 90 degrees counter-clockwise about its center 


point (Figure 3-3.8). 


17. Select the Undo icon. Ñ” 


























FIGURE 3-3.8 Rotate tool; rectangle rotated about its center point 


Now you will do the same thing, except with a different angle and “Center of Rotation.” 


18. Select the rectangle and then pick Rotate. 


19. Click and drag the “Center of Rotation” grip to the left and Suap to the midpoint of 
the vertical line (Figure 3-3.9). 


TIP: You can also click the Place button on the Options Bar. 








Default | 





Modify | Lines | Disjoin [_]Copy Angle Center of rotation: 






20. Pick a point to the night, creating a horizontal reference line. 


21. Start moving your mouse downward, then type 22.5 and then press Enter (Figure 3- 
3.10). 


The rectangle is now rotated 22.5 degrees in the clockwise direction (Figure 3-3.11). 
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Relocated “Center of 
Rotation” grip 








FIGURE 3-3.9 Rotate tool; relocated Center of Rotation grip 





FIGURE 3-3.10 Rotate tool; typing in exact angle 
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FIGURE 3-3.11 Rotate tool; rectangle rotated 22.5 degrees 


Scale Tool: 


The Scale tool has steps similar to the Rotate tool. First you select what you want to scale or 


resize, specify a scale factor and then you pick the base point. The scale factor can be 


provided by picks on the screen or entering a numerical scale factor (e.g., 2 or .5, where 2 


would be twice the original size and .5 would be half the original size). 


Next you will use the Scale tool to adjust the size of the circle near the bottom. 


Before you resize the circle, you should use the Modjfy tool/mode to note the diameter of 
the circle. Select the circle and view its temporary dimensions. After resizing the circle, you 
will refer back to the temporary dimensions to note the change. This step 1s meant to teach 


you how to verify the accuracy and dimensions of entities in Revit. 


22. Select the bottom circle. 


23. Select the Scale icon from the Rzbbon. 4 | 
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On the Opions Bar you will specify a numeric scale factor of .5 to resize the circle to half its 
original size. 


Modify | Lines | ©) Graphical @ Numerical Scale: 0.5 





24. Click Numerical and then type .5 in the textbox (see the Options Bar above). 


You ate now prompted Click to enter origin on the Status Bar. This is the base point about 
which the circle will be scaled; see examples in Figure 3-3.13 on the next page. 


25. Click the center of the circle. 
You just used the Scale tool to change the size of the circle from 1’-6 5/8” to 9 5/16” radius. 


A scale factor of .5 reduces the entities to half their original scale (Figure 3-3.12). 


Selecting the Correct Center of Rotation (Base Point): 
You need to select the appropriate Center of Rotation, or Base Point, for both the Scale and Rotate 


commands to get the results desired. A few examples are shown in Figure 3-3.13. The dashed line 
indicates the original position of the entity being modified. The black dot indicates the base point 
selected. 
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FIGURE 3-3.12 Resize circle; notice it is half the size of the other circle 
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Center of Rotation Options: Scale Command 
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Center of Rotation Options: Rotate Command 


FIGURE 3-3.13 Center of Rotation Options and the various results 


This will conclude the brief tour of the Edit tools. Do not forget, even though you are 
editing 2D lines, the edit tools work the same way on 3D elements such as walls, floors, 
roofs, etc. Exception: you cannot Scale walls, doors, etc., these objects have to be modified 
by other methods. You would not typically change the door thickness when changing its 
width and height as would happen 1f you could use the Scale tool on it. 


As you surely noticed, the Modify panel on 
the Rzbbon has a few other tools that have 
not been investigated yet. Many of these 
will be covered later in this book. 


26. Save the project. Your project 
should already be named “ex3- 
3.rvt” per Step 2 above. 





Carter Residence 
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Exercise 3-3: 
Annotations 





Annotations, or text and notes, allow the designer and technician to accurately describe the 
drawing. Here you will take a quick look at this feature set. There its a chapter, later in the 
book, dedicated to annotation which covers these tools in greater detail. 


Annotations: 


Adding annotations to a drawing can be as essential as the drawing itself. Often the notes 
describe a part of the drawing that would be difficult to discern from the drawing alone. 


For example, a wall framing drawing showing a bolt may not indicate, graphically, how many 
bolts are needed or at what spacing. The note might say “5/8” anchor bolt at 24” O.C.” 


Next you will add text to your drawing. 
1. Open project ex3-3.rvt from the previous lesson. 
2. Save-As “ex3-4.rvt’. 


3. Use Zoom if required to see the entire drawing, except for the 600' line which can 
run off the screen. 


4. Select Annotate > Text > Text. A 


Note that the Model Text tool on the Architecture tab is only 
for drawing 3D text; Drafting Views are only 2D so that Text 
command is not even an option currently. 


From the Text icon tooltip (see image to the 
right) you can see that the keyboard shortcut 
for the Text tool is TX. Thus, at any time you 
can type T and then X to activate the Text tool; 
if you have another command active, Revit will 
cancel it. 






Adds text ann ions (notes) to the current wiew. 


Text notes automatically scale with the view. If you change the 
view scale, the text automatically resizes 


Press Fi for more help 





Text icon’s tooltip (hover cursor over icon) 


Experienced and efficient designers use a combination of keyboard shortcuts and mouse 
clicks to save time. For example, while your left hand is typing TX, your right hand can be 
moving toward the location where you want to insert the text. ‘This process is generally more 
efficient than switching between tabs on the Rzbbon and clicking icons, or fly-out icons which 
require yet another click of the mouse. 
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Notice the current prompt on the Status Bar at the bottom of the screen; you are asked to 
“Click to start text or click and drag rectangle to create text wrapping text.” By clicking on 
the screen you create one line of text, starting at the point picked, and press Enter to create 
additional lines. By clicking and dragging a rectangle you specify a window, primarily for the 
width, which causes Revit to automatically move text to the next line. When the text no 
longer fits within the window it is pushed below, or what 1s called “text wrapping” (Figure 3- 
4.1). 






| -EÑ Sheets (all 
cE] Families 
do ‘Pal EEA rr 





-| 3t =1'0" Bowe o a 
Click to start teat or click and drag rectangle to create wrapping text 





FIGURE 3-4.1 Status Bar while Text tool is active 


You should also notice the various text options available on the Rzbbon while the Text tool ts 
active (Figure 3-4.2). You have two text heights loaded from the template file you started 
with, text justification icons (Left, Center, Right) and the option to attach leaders, or 
pointing arrows, to your drawings. The Text tool will be covered in more detail later in this 


book. 


FYI: The text heights shown (i.e., 74", 3/32” tia Type Selector) are heights the text will be when printed on paper, 
regardless of the view scale. 
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FIGURE 3-4.2 Ribbon and Properties Palette with the Text tool active 


5. Pick a point in the upper left portion of the view as shown in Figure 3-4.3. 


6. Type “Learning Revit is fun!” 


7. Click anywhere in the view, except on the active text, to finish the Text command; 
pressing Enter will only add new lines. 
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First pick — Step 5 





Learning Revit is fun] 


Text displayed in 
temporary box until 
editing is complete 





FIGURE 3-4.3 Text tool; picking first point and typing text. 


As soon as you complete the text edit, the text will still be selected and the More and Rotate 
symbols will be displayed near the text; this allows you to more quickly Move or Rotate the 
text after it is typed (Figure 3-4.4). 


Move symbol Rotate Symbol 


eLearning Revit is fun! > 


FIGURE 3-4.4 Text tool; text typed with Move and Rotate symbols showing. 





8. Finish the Text tool completely by pressing Mody or clicking in the drawing. 


TIP: Notice that the text is no longer selected and the symbols are gone; the contextual tab also disappears on the 
Rzbbon. 


Your text should generally look similar to Figure 3-4.5. 


9. Print your drawing; refer back to page 2-15 for basic printing information. Your 
print should fit the page and look similar to Figure 3-4.5. 
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10. Save your project. 


Learning Revit is fun! 


DZS 


FIGURE 3-4.5 Text tool; text added to current view 


HRE 


i| iiir | 
vat 





Carter Residence Images courtesy of LHB 
www.LHBcorp.com 
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Self-Exam: 


The following questions can be used as a way to check your knowledge of this lesson. The 
answers can be found at the bottom of the page. 


1. 


2: 


Revit is only accurate to three decimal places. (T/F) 

The triangular shaped Snap symbol represents the Midpoint snap. (T/F) 

You can move or rotate text via its modify symbols when text is selected. (T/F) 
Use the tool to duplicate objects. 


When selecting objects, use the to select all the objects 
in the selection window and all objects that extend through it. 


Review Questions: 
The following questions may be assigned by your instructor as a way to assess your knowledge of this 
section. Your instructor has the answers to the review questions. 


1. 


Zi 


10. 


Revit is a raster based program. (T/F) 


The “Center of Rotation” you select for the Rotate and Scale commands is not 


important. (I/F) 
Entering 16 for a distance actually means 16'-0” to Revit. (T/F) 


Use the Detail Line tool, with selected on the Rzbbon, to create 
squares. 


You can change the height of the text from the Type Selector. (T/F) 
Pressing the key cycles you through the snap options. 
Where do the two predefined text heights come from? 


Specifying degrees with the Rotate tool, you must type the number when Revit does 
not display the number you want; the increments shown on-screen are set in the 


dialog box. 
List all the Snap points available on a circle (ex. Line: endpoint, midpoint, 
nearest) 


The Snaps Off option must not be checked in the Snaps dialog box to 
automatically and accurately select snap points while drawing. (T/F) 


SELF-EXAM ANSWERS: 
1-F,2-T,3-T, 4- Copy, 5-— Crossing Window 
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Lesson 4 


Revit Basics: Drawing 2D Architectural Content 


This lesson is meant to give you practice “sketching” in Revit. The term “sketching” is a 
process of drawing two-dimensionally. Revit breaks many 3D tasks down into simple 2D 
tasks. For example, when creating a floor you sketch the perimeter of the floor and any 
opening within it; the third dimension 1s created automatically by Revit based on the floor 


type selected. 


Even though this chapter is entirely 2D sketching, every bit of it is applicable to the 3D 
tasks. This chapter focuses on the fundamental aspects of the Mody tools and 2D sketches, 
which will make the 3D tasks done later easier to grasp. 


If you have used other design programs, such as AutoCAD or MicroStation, these lessons 
will help you understand the different way to draw using Revit, or specifically, a more visual 
or graphic based input system. 


The steps provided in this chapter show you how to create 2D content Familes that can be 
used in your Revit building projects. The final chapter in this book will provide a more 1n- 
depth introduction to creating Families. You are encouraged to revisit this chapter once you 
are done with the book and see if you can create this same content in 3D. Some firms that 
work on super large projects will actually use 2D content to reduce the size of the project file 
and increase day to day computer system performance. However, most firms typically use 
3D content to aid in visualization and coordination. 


For some of the symbols to be drawn, you will have step-by-step instruction and a study on 
a particular tool that would be useful in the creation of that object. Other symbols to be 
drawn are for practice by way of repetition and do not provide step-by-step instruction. 





Exercise 4-1: 


Sketching Rectilinear Objects 


Overview 





All the content you will draw 1n this exercise consists entirely of straight lines, either 
orthogonal or angular. 


All the objects MUST BE drawn in SEPERATE files. Each object will have a specific name 
provided, which ts to be used to name the file. All files should be saved tn your personal 
folder created for this course. 
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Getting started: 


The first thing you need to do 1s start from the proper family template file. ‘These initial 
instructions will not give you much background on why or what you are doing, but more will 
come later in the book. 


Follow these steps for each object to be created in this chapter: 


e Open Revit. 
e From the Application menu, select New > Family. 
e Select Generic Model.rft. 


Now that the file has been created... E Fiyin Pine x 


Family Category 


e Select Category and aes 
Parameters from the || | Fiter list | Architecture ~| 
Es . 


»« Casework 
Columns 
Doors 
Hectrical Equipment 
Hlectrical Foctures 





Ribbon. 


e Select the appropriate category for the 


object you are drawing: ~- Entourage 
7 
coo Fumiture Systems 
o Bookcase = Furniture Generic Models 
o Sink = Plumbing Fixture : as — 
o Tree = Planting ~~» Mechanical Equipment ù 
o Clg. Fan = Lighting Fixtures = 


Family Parameters 


Parameter Ī— 


Work Plane-Based 
Always vertical B 
be with Voids Wien iis o an 
— = A 
garu aep ; 


e Sketch the 2D linework per the 
instructions provided with each object 
using the Model Line tool. 












TIP: The intersection of the two reference planes 
determines the insertion point when the object is 


being placed in a project. Ee 
Now that the family 1s complete... 
e Select Save from the Quick Access Toolbar. 


o The file name should match the object name (e.g., Bookcase — 2D). 
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Jile name: Bookcase — 2D 


This is a simple rectangle that represents the 


3 cO" size of a bookcase. 


1. Open a new family file per the 
instructions on the previous page; 
follow the first five steps. 


2. Make sure the current view is Ref. 
Level in the Project Browser. 


1 =) 


3. Select Model Line from the Create 
tab. 


By default, the current line style is set to Furniture (which 

matches the Category selected). You can see this on the qo . 
Ribbon when the Model Line tool is active. fee 
Furniture 

4. Set the line style to Furniture (Figure 4-1.1 to the 


right). “Invisible lines> 


J| Furniture 


5. Click the Rectangle button on the Rzbbon (Figure 
4-1.2). 


Hidden Lines 





FIGURE 4-1.1 Line Style options 
6. Draw a rectangle, per the dimensions shown 


above. 


a. The black dot, in the lower left, indicates the insertion point of the object in a 
project, which coincides with the intersection of the two reference planes. Do 
not draw the black dot. 


TIP: You should be able to accurately draw the rectangle using the temporary dimensions; if not, 
chick on the dimension text to change tt. 


ad m 
= Subcategory: / of a 


Furniture * Visibility |) Load into 
Settings Proyect 






| Family Editor | 





FIGURE 4-1.2 Ribbon; Model Lines (Furniture) and Rectangle selected 
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Jile name: Coffee Table — 2D 


7. Create anew family file. 


3'-105" 
2 NOTE: This step wil! be assumed for the rest of the 
drawings in this exercise. 


. 8. Similar to the steps listed above, plus the 

(O suggestions mentioned below, create the 
l coffee table shown to the left. 

— 


Draw the rectangle as close as possible using the visual aids; you should be able to get the 
1’-6" dimension correct. Then click on the text for the temporary horizontal dimension and 
type in 3’-10 1/2.” 


Entering fractions: the 3’-10'/2" can be entered in one of four ways: 


3.10.5 Notice there is a space between the feet and inches. 

310 1/2 Note the two spaces; they separate the feet, inches and fractions. 
0 46.5 1s ts all in tnober: that is, 2-102 E 40S. 

46.5" Omit the feet and use the inches symbol. 





Jile name: Small Desk — 2D 


9. Draw the Small Desk in its own file, 
3'-O" similar to the steps outlined above. 


TIP: You should double-check your 
+  drawing’s dimensions using the 
Measure tool. Pick the icon from the 
Modify tab and then pick two points. 
A temporary dimension will display. 


+— +> 
B] 


1 "6" 
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Jile name: Night Table — 2D 


4 6 " Obviously you could draw this quickly per the 


previous examples. However, you will take a look at 
copying a family file and then modifying an existing 
drawing. 


You will use the Moze tool to stretch the 3’-0” wide 
desk down to a 1’-6" wide night table. 


1 "O" 


10. Make sure Small Desk - 2D is saved and open. Click Save on the Quick Access 
Toolbar. 


11. Select Application Menu > Save As > Family. 

12. For the new family file name, enter: Night Table — 2D. 
You are now ready to modify the copy of the Small Desk-2D linework. You will use the Move 
tool to change the location of one of the vertical lines, which will cause the two horizontal 


lines to stretch with it. Revit’s Model Lines automatically have a parametric relationship to 
adjacent lines when their endpoints touch each other. 
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13. Select the vertical line on the right and then click the Move icon on the Rzbbon. 


14. Pick the mid-point of the vertical line, move the mouse 1’-6” to the left and then 


click again (Figure 4-1.3). 


Step 3: 
Move to left 1'-6” with 


horiz. snap and click 


FIGURE 4-1.3 Move tool used to stretch a rectangle 


t-e" 


FIGURE 4-1.4 Stretch rectangle (using Move tool) 

















Step 1: 
Select line and then 
click the More icon 

















Step 2: 
Click the mid-point 
of vertical line 











The rectangle is now resized, or stretched, 
to be half its original width. 


You will notice that the horizontal lines 
automatically adjusted. 


Revit assumes a special relationship 
between a line being edited and any line 
whose endpoint ts directly touching 1t. 


TIP: You can select “disjoin” on the Options Bar while 
in the Move command if you don’t want other kines to 
move or stretch with it. You will not do that here though. 


15. Save your project. 
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Jile name: Large Dresser — 2D 


6'-Q" 16. Draw the dresser using the 
following tip: 


VT TIP: Simply draw two rectangles. 


fo A Move the smaller rectangle into place 
using the Move tool and Snaps. 


Dat) 


Jile name: Small Dresser — 2D 


3'-O" 


i 


Jile name: Medium Desk — 2D 


17. Draw this smaller dresser. 


o" 


5'-0" 


| | 18. Draw this desk in the same 


way you drew Large Dresser. 
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Jile name: File Cabinet — 2D 


4 9 3" 
= 19. Draw this file cabinet. 


LL 


Jile name: Square Chair — 2D 


2 1 g " 20. Draw this chair per the 


following tips: 


Draw the 2x2" square first, and then draw 
three separate rectangles as shown to the right. 
Move them into place with Move and Snaps. 
Next, delete the extra lines so your drawing 


looks like the one shown on the left. Pay close 


attention to the dimensions! 





3" 2 = ve 


Jile name: Square Sofa — 2D 


i A 21. Sare As and Rename the 
6'-2 Square Chair file to start 


e this drawing. 


TIP: See the next page for more 
information on creating this drawing. 
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You can create the Sofa in a similar way to how you created the Night Table. That 1s, you will 


use the Move tool. Rather than selecting one vertical line, however, you will select all the lines 
on one side of the copied chair. 


You can select all the lines on one side in a single step rather than clicking each one 


individually while holding the Ctrl key. You will select using a Window, not a Crossing Window, 
selection. 


22. Select all the lines on the right side (Figure 4-1.5). 


TIP: Pick from left to right for a window selection. 


Select this 
point first 








Lines to be selected are 
highlighted before the window 
is complete so you can visually 
verify the selection. 


Select this 
point second 











FIGURE 4-1.5 Stretch Char using the Move tool 


23. Use the Move tool to extend the chair into a sofa. 


TIP: The difference between the chair width and the sofa width is the distance the lines are to be 
moved. 


You have just successfully transformed the chair into a sofa! Do not forget to Sare often to 
avoid losing work. Also, use the Measure tool to verify your drawing’s accuracy. 
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Jile name: Double Bed — 2D 


A'-6" 


| ~) | 24. Draw this bed using lines and 


rectangles; the exact size of items 
not dimensioned ts not important. 


TIP: Starting the family name with the 
word “bed” would make all the other bed 
sizes (e.g., queen, king, etc.) show up next 
to each other in any lasts because Revit sorts 
most Lists alphabetically. 


6'-8" 
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Exercise 4-2: 


Sketching Objects with Curves 


Similar to the previous exercise, you will draw several objects; this time they will have curves 
in them. 


You will look at the various commands that allow you to create curves, like Am, Circle and 
Fillet. 


You may draw the dimensions if you want as they will not appear when placed into a project; 
each drawing should be drawn in its own family file. Name the file with the label provided. 


Finally, the black dot represents the location from which the symbol would typically be 


inserted or placed, align this part of the object drawing with the intersection of the Reference 
Planes provided in plan view. 


file name: Laundry Sink — 2D 


i a This is a simple rectangle that represents the size of a 
2 -0 laundry sink, with a circle that represents the drain. 


1. Open a new Revit family file per page 4-2; steps 
typical for each object. 








(O 2. Draw the rectangle shown; refer to Exercise 4-1 
i for more information. 
vs 
3. Use the Measure tool to verify the size of your 
rectangle. 
Next, you will draw a circle for the drain. The A = (a) (ay =. 
drain needs to be centered left and right, and a m 
5” from the top edge. The following steps will re yf al 
show you one way in which to do this. o o + I | - 
P 
4. Select the Model Line tool from the CEP m pis = 
Create tab. g 
i Draw 
5. Select the Circle icon from the Rzbbon 
(Figure 4-2.1). FIGURE 4-2.1 Sketch Options for detail lines 
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6. Pick the midpoint of the top line 
(Figure 4-2.2). 


FYI: This is the center of the circle. 


7. Type 0 1 for the radius and press Enter 
(0 1 = 0-1"). 


FYI: This creates a 2” Dia. Circle. 





FIGURE 4-2.2 Creating a circle and moving 
it into place. 


At this point you may get an error indicating the “Line ts too short” (Figure 4-2.3) or 
“Element is too small on screen’. This is supposed to prevent a user, like yourself, from 
accidentally drawing a very small line when you click the mouse twice right next to each 
other or trying to change the dimension of a previously drawn line to something less than 
1/32". If you get this error, you simply zoom in on your drawing more so the circle is more 
prominently visible on the screen. 


Autodesk Revit 2017 
Error - cannot be ignored 


Element is too small on screen 





Show More Info Expand >> 


FIGURE 4-2.3 Revit error message when creating the circle IF you 
are zoomed out too far 


8. If you did get the error message just described, click Cancel, Zoom In and then draw 
the Circle again. 
9. Select the circle and then the Move tool. 


10. Move the circle straight down 5” (Figure 4-2.2). 


That’s it! Do not forget to save your files often. 


4-12 


Revit Basics: Drawing 2D Architectural Content 





file name: Dryer — 2D 


i ii Here you will draw a dryer with rounded front 
2 -0 corners. This, like all the other symbols in this 
lesson, is a plan view symbol, as in viewed from 


the top. 
11. Draw a 30"x26" rectangle. 


12. Use the Measure tool to verify your 
dimensions. 


Zap 





Next you will draw the line that 1s 2'/2” from the back of the dryer. You will draw the line in 
approximately the correct position and then use the temporary dimensions to correct the 
location. 


. Second pick point: 
13. Select the Model Line tool and then pick a Step #14 


point approximately 3” down from the 
upper-left corner; a temporary dimension 
will be displayed before clicking your 
mouse button (Figure 4-2.4). 








~" B Temporary Dim 
| Furst pick point: 
Step #13 


FIGURE 4-2.4 Drawing a line 


| 

| 

| 

14. Complete the horizontal line by picking a 

point perpendicular to the vertical line on | 

the right (Figure 4-2.4). 

| 

15. With the temporary dimensions still | 
displayed, click the text for the 0’-3" 

dimension, type 0 2.5 and then press Enter 

(Figure 4-2.5). 








16. Click Modify to clear the selection and make the Temporary Dimensions go away. 
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Pick these lines — 
Step #19 


FIGURE 4-2.5 Adjusting new lines position via temporary dimensions 





Next you will round the corners. You still use the Mode/ Line tool, but use a Sketch Option 
called Fillet Arc (pronounced “Fi//it’). You will try this next. 


17. With the Model Line tool active, select the Fillet Arc Draw option on the Ribbon 
(Figure 4-2.6). 


18. Check Radius and enter 0° 2” in the text box on the Options Bar (Figure 4-2.6). 


= App Dryer.rfa - Floor Plan: Ref. Level 


zy sug Eo & bi bb = oe. (|e ese. 


: a 
M x, E N él 8 ft, OF =a E] + A aj CCE niture 
odify F join = Bae ms = ` 
E i g| Pn > a ee SO) Taaa l Eoo N 


Select ¥ | Properties | Clipboard Geomet | Modi Measure | Create Draw Subcateqo 
| p | Clip ry | gory 


[* 
ay 


Suihcateqany: 


j ; 
Madity | Place | tries | Placement Plane: | evel: Ref. level ~ Rarliiis: 


Froperties 





FIGURE 4-2.6 Ribbon and Options Bar: options for Model Lines in Fillet Arc mode 


19. Pick the two lines identified in Figure 4-2.5. 


The intersection of the two lines is where the arc is placed, notice the two lines you picked 
have been trimmed back to the new F7/et (arc). 


20. Repeat the previous step to Fillet the other corner. 
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Jile name: Washer — 2D 


This drawing is identical to the dryer except for 
the door added to the top. You can copy the 
dryer file to get a jump start on this drawing. 


To draw the door you will use the Offset option, 
which is part of the Model Line tool. 


The Offset tool is easy to use; to use it you: 
O Select the Model Line tool. 
O Select the Pick Lines 1con on the Rzbbon. 
o Enter the Offset distance on the Options 
Bar. 
O Select near a line, and on the side to 
offset. 





21. Select the Model Line tool. 


22. Select the Pick Lines icon on the Ribbon (Figure 4-2.7). 


ew Manage | Modify | Place Lines Lals 


cio T > 7 ct ct} a oF iz 













. |\2 A Di DA se h 
Cut ~ j a gÈ R g r 7 i PTET . = a H} Subcategory: i 
Join ~ g * ite On = ; * | Furniture ¥ | Vis 
+ O | = i Set 


Geometry | Modify Subcategory | Vis 


mer o O' 6" 


FIGURE 4-2.7 Options Bar: options for Model Lines in Pick Lines mode 


Note that the Pick Lines icon toggles you from Draw mode to Pick Lines mode. The Pick Lines 
mode allows you to use existing linework to quickly create new linework. You should notice 
the available options on the Options Bar have changed after selecting Pick Lines; you can 
switch back by selecting any of the other Draw icons on the Rzbbon (Figure 4-2.7). 


23. Enter 0° 6” for the Offset distance (Figure 4-2.7). 
Next you will need to select a line to offset. Which side of the line you click on will indicate 


the direction the line is offset. Revit provides a visual reference line indicating which side the 
line will be offset to and its location based on the offset distance entered. 
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Without clicking the mouse button, move your cursor around the drawing and notice the 
visual reference line. Move your mouse from side-to-side on a line to see the reference line 
move to correspond to the cursor location. 


24. Offset the left vertical line towards the right. 
TIP: Make sure you entered the correct offset distance in the previous step (Figure 4-2.7). 
You will need to look at the Washer 
drawing and the Dryer drawing dimensions 


to figure out the door size (1.e., the offset 
amount). 





Offset tool 


reference line 


(dashed green line) 





25. Offset the other three sides; your 
sketch should look like Figure 4- 
2.9. 





26. Use the Fillet Arc sketch mode, in 


the Model Line tool, to create a 1” 
radius on the four corners. 





, | FIGURE 4-2.8 Offset left vertical line towards 
27. Click Modify to finish the current the right 6” 


command. 





All four corners should now be rounded off. 





28. Draw a small 4”x1" rectangle to 
represent the door handle. Draw it 
anywhere; using Snaps, move it to the 
midpoint of the bottom door edge, 
and then move the handle 2” up. 


29. Save your file and make sure it 1s 
named “Washer— 2D”. 











i i y 
Se Fi 





FIGURE 4-2.9 All four lines offset inward 
to create outline for washer door 
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Jile name: Range — 2D 


2 ' -0 " Now you will draw a kitchen range with four circles 
that represent the burners. 


In this exercise you will have to draw temporary 
lines, called reference planes, to create reference 
points needed to accurately locate the circles. Once 
the circles have been drawn the temporary lines can 
be erased. 


2 ap” 


30. Draw the range with a 2” deep control 


panel at the back; refer to the steps 
described to draw the Dryer if necessary. 


31. Draw the four temporary lines shown in 
Figure 4-2.10. Use the Reference Plane 
tool on the Create tab. 


11" 


T” 


32. Draw two 91⁄2" Dia. circles and two 7⁄2” 
Dia. circles using the intersections of the 


construction lines to locate the centers of 
the circles (Figure 4-2 10) FIGURE 4-2.10 Range with four temporary 


lines (1.e., reference planes) 





TIP: Refer back to the Laundry Sink — 2D for 
sketching circles. 


33. Erase the four reference plane lines. 
34. Save your project. 


43'-0" | [Chain 


TIP: When using the Measure tool, you can select 
Chain on the Options Bar to have Revit calculate the 
total length of several picks. For example, you can 
guickly get the perrmeter of a rectangle by picking each 


corner. Notice, as you pick points, the Total Length ts 
Listed on the Options Bar. 
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Jile name: Rounded Chair — 2D 


Now you will sketch another chair. You will use 


Model Line with Offset and the Av settings. 


First you will draw the arc at the perimeter. 
35. Select Model Line and then 
ee: Center — Ends Arc from the {. 
Ribbon (Figure 4-2.1). 
2 O 6 " 


Notice on the Status Bar you are prompted to 
“Click to enter arc center”. 


2-6" 





First point picked 
(Step #36) 
36. First pick: Pick a point somewhere in 

the middle of a new family file 

(Figure 4-2.11). = 


You are now prompted, on the Status Bar Second point 
“Drag arc radius to desired location”. picked when 
temporary dim 1s 
37. Second pick: Move the cursor towards Be ise 
the left, while snapped to the 
horizontal, until the temporary 
dimension reads 1'-3” (Figure 4-2.1 1). FIGURE 4-2.11 Sketching an arc; picking second point 


NOTE: As you can see, Revit temporarily displays a full circle (Figure 4-2.11) until you pick the 
second point. This is because Revit does not know which direction the arc will go or what the arc 


length will be. The full circle allows you to visualize where your arc will be. 


38. Third pick: Move the cursor to the right until the arc is 180 degrees and snapped to 
the horizontal again (Figure 4-2.12). 


TIP: Notice that your cursor location determines which direction or side the arc is created; move the 
cursor around before picking the third endpoint to see how the preview arc changes on screen. 
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180.000° First pick point 
a patie’ 
Third pick point 


Second pick point id 


FIGURE 4-2.12 Pick points for Arc command 


Next you will draw the three Model Lines to complete the perimeter of the chair. 


39. Draw two vertical lines 1-3” long. 


TIP: Don’t forget to use the Furniture” line style when sketching Model Lines. If you forgot, you 
can select the lines, while in Modify mode, and select Furniture” from the Element Type Selector 
on the Ribbon, or whichever ine style is appropriate for the object being drawn. 


40. Draw the 2'-6” line across the bottom. 


Notice the radius is 1’-3." You did not have to enter that number because the three points 
you picked was enough information for Revit to determine it automatically. 


If you had drawn the three lines in Steps 39 and 40 before the arc, you would not have had 
the required center point to pick while creating the arc. However, you could have drawn a 
temporary horizontal line across the top to set up a center pick that would allow you to draw 
the circle in its final location; or even better, use the Start-End-Radius Mode/ Line option. 


You have now completed the perimeter of the chair. 


41. Use the Offset tool to offset the arc and two vertical lines the required distance to 
complete the sketch. 


42. Save your file. 
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Jile name: Love Seat — 2D 


You should be able to draw 
this Love Seat without any 
further instruction; use the 


2'-10" 


same radius as the Rounded 
Chair - 2D. 


You can do so using a 


combination of the following 
tools: 


O 


5'0" ° 


file name: Tub — 2D 


5'-0O" 


je 


2'-8'" 





You will use the following tools: 
Model Line 

Fillet Arc 

Offset 


Move 


O O O Ọ 


Model Line 
Fillet Arc 
Offset 


Move 


Now you will draw a 
bathtub using several 
commands previously 
covered. 


You may also wish to draw one or more reference planes to help locate things like the large 
radius, although it can be drawn without any. Reference planes are also helpful when using 


the Mirror tool, as it can be selected as the axis of reflection. 
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Jile name: Rectangular Lav — 2D 


' " Draw this lavatory per the following 
1 = 8 specifications: 


o Larger arcs shown shall have a 21⁄2” radius. 
O Smaller arcs shown shall have a 1” radius, 
outside corners. 

Sides and Front of sink to have 11/2” 
space, offset. 


1 


1 O" 


o Back to have 4” space, offset. 


O Small rectangle to be 41/2"x1" and 11/2" 
away from the back. 
o 2" Dia. Drain, 8” from back. 


Jile name: Oval Lav — 2D 


Next you will draw another lavatory. This time 


4 1 4 O " you will use the Epse tool. 
43. Create a new file. 


44. Select Model Lines and 


then Ellipse from the 
Ribbon (Figure 4-2.1). © 


Notice the Status Bar prompt: “Click to enter 
ellipse center.” 


45. Pick at the intersection of the two 
reference planes. 


46. With the cursor snapped to the vertical, point the cursor straight down and then type 
0 9.5; press Enter. 


NOTE: 972” is half the HEIGHT: 17-7". 
Now you need to specify the horizontal axis of the ellipse. 


47. Again, snapping to the horizontal plane, position the cursor towards the night, type 0 
11 and then press the Enter key. 


NOTE: 117s half the width: 1-10.” 
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That’s all it takes to draw an ellipse! 


48. Copy the ellipse vertically downward 3'/2” (Figure 4- [- a 
2.13). 


Next you will use the Scale tool to decrease the size of the 

second ellipse. To summarize the steps involved: select the bi TF 
ellipse to be resized, select the Scale icon, pick the origin, pick — 

the opposite side of the ellipse, and then enter a new value for FIGURE 4-2.13 


the ellipse. Ellipse copied downward 3/2" 


49. Select the lower second ellipse. 

50. Select the Scale icon on the Rzbbon; the ellipse must be selected first. g] 
Notice the Status Bar prompt: “Pick to enter origin.” The origin, or base point, is a point 
on or relative to the object that does not move. 

51. First pick: Pick the top edge, midpoint, of the selected ellipse (Figure 4-2.14). 

52. Second pick: Pick the bottom edge, midpoint, of the same ellipse (Figure 4-2.14). 


53. Type 12 (i.e., 1-2") and press Enter; this will be the new distance between the two 
points picked. 





First pick: Step #51 
Indicates origin 


Second pick: Step #52 


Indicates reference length 

















FIGURE 4-2.14 Scaling the ellipse 
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Next you need to draw the faucet and drain. As it turns out, the faucet and drain for Laz-7 
are in the same position relative to the middle/back (black dot). So to save time, you will 
Copy/Paste these items from the Rectangular Lav — 2D file into the Oval Lav - 2D view. 


54 


55 


56. 


57. 


58. 


59. 


60. 


61. 


Open the Rectangular Lav - 2D family file. 
Select the entire Rectangular Lav — 2D sketch. 


Pick Modify | Lines > Clipboard > Copy while the T 
Rectangular Lav — 2D linework is selected. k 


Switch back to the Oval Lav - 2D view and press Ctrl + V on the keyboard (press 
both keys at the same time). 


Pick a point to the side of the Ora! Lar — 2D sketch (Figure 4-2.15). 
Select the faucet, the small rectangle, and the drain, the circle. 
TIP: Use a Window selection, picking from left to right. 


Select the Move tool; pick the middle/back of the Rectangular Lat — 2D sketch and 
then pick the middle/back of the Orval Lav — 2D sketch. 


NOTE: These two points represent the angle and distance to move the selected items. 


Erase the extra Rectangular Lav — 2D \inework. 


You should now have the faucet and drain correctly positioned in your Ova/ Lav — 2D family 


file. 


First pick for Move tool 








Second pick for Move 


tool 














FIGURE 4-2.15 Lav-2 view: 
Moving items from (temp) copied 
sketch 
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Jile name: Double Sink — 2D 








file name: Tree — 2D 


Draw this sink per the following 
specifications: 


O 2" space, offset at sides and 
front 

o 3” Dia. Circles centered in sinks 

o 2" rad. for Fillets 

o 1'2" Dia. at faucet spaces, 31/2” 
apart 


You should be able to draw this symbol without 
any help. 


TIP: Draw a reference plane from the Origin (i.e., black dot) 
straight down 11” (2’4"-175”= 11". This will give you a 
point to pick when drawing the ellipse. 


62. Draw one large circle and then copy it, similar to this 


drawing. 


63. Draw one small 1” diameter circle at the approximate 


A" 
C) 64. Set the Category to Planing and then Save your 


center. 


project. 


4-24 


Revit Basics: Drawing 2D Architectural Content 





Jile name: Door 36 — 2D 


This symbol is used to show a door in a floor 
plan. ‘The arc represents the path of the door as 
it opens and shuts. 


A symbol like this, 90 degrees open, helps to 
avoid the door conflicting with something in 
the building like cabinets or a toilet. Existing 
doors are typically show open 45 degrees so it 
is easier to visually discern new from existing. 


3'-O" 


3'-O" 





Revit has an advanced Door tool, so you would not actually draw this symbol very often. 
However, you may decide to draw one in plan that represents a gate in a reception counter 
or one in elevation to show a floor hatch. These same techniques can be used in a 3D family 
to show 2D geometry in certain views, via the Symbole Lines tool. 


65. Draw a 2” x 3'-0" rectangle. 


66. Draw an Arc using Center — Ends Arc; select the three points in the order shown in 
Figure 4-2.16. 


TIP: Be sure your third pick shows the cursor snapped to the horizontal plane. 


Second pick: Indicates 


ie 
n . 
ie endpoint of arc 
] SSS A 
ee. i 
a “a na 
a s 
SR 3A 
Mig N% 
eA “A %, 
“hy w First pick: Indicates center of 
: o 
N ` 
X S arc 
MOA 
‘, 
\ 
\ \ Third pick: Indicates other 


endpoint of arc 











FIGURE 4-2.16 Sketching arc for 
door swing 
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Jile name: Door2-36 — 2D 


Here you will use a 
previous drawing and 
the Mirror tool to 
quickly create this 
drawing showing a 
pair of doors in a 
single opening. 


3-0" 


6'-0" 


67. Do a Save As of Door 26 — 2D file. 
68. Name the new file Door2-36 -— 2D. 


Next you will mirror both the rectangle and the arc. 


69. Select the rectangle and the arc using a Crossing Window by picking - 
from right to left, and then pick the Modify | Lines > Modify > | [ | 
Mirror > Draw Mirror Axis tool from the Ribbon. A 


70. Make sure Copy is checked on the Options Bar, 


see image to the right. Modify | Lines | Copy 4 


Second pick: Click 
anywhere when vertical 





edge of the arc 


\ | Ne. First pick: Snap to the 

















FIGURE 4-2.17 “Drawing” axis of reflection 
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Notice the Status Baris prompting you to “Pick Start Point for Axis of Reflection.” 
71. Pick the two points shown in Figure 4-2.17. 

At this point the door symbol, the rectangle and arc, is mirrored and the Mirror tool is done. 
72. Select Modify, via QAT, to end the command and unselect everything. 


73. Save your file as “Door2-36 — 2D.” 


file name: clg-fan-1 — 2D 


' " 
3 -4 You will use the Array command while drawing this 
ceiling fan. 


The Array command can be used to array entities in 
a rectangular pattern (e.g., columns on a grid) or in 
a polar pattern (1.e., in a circular pattern). 


LDO You will use the polar array to rotate and copy the 


fan blade all in one step! 





g" 
74. Start a new file and create the portion of drawing 
shown in the figure to the right. 
M 
75. Select the fan blade (1.e., one arc and oOo el 
three lines) and then select Array from OO S 
the Rzbbon. 
5" 


Similar to the Rotate tool, you will relocate the Center of Rotation symbol to the center of the 8” 
circle. This will cause the fan blade to array around the circle rather than the center of the 


first fan blade. 
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76. Click Radial on the Options Bar and then click and drag the Rotation icon to the 


center of the 8” circle; make sure Revit snaps to the center point before clicking (see 
Figure 4-2.19). 


FYI: In addition to dragging the Rotation icon, you may also click the “Place” button on the 
Options Bar. This is helpful when the extents of the elements being rotated is large and the icon 


may not be visible on the screen (without rooming way out). 


77. Make the following changes to the Options Bar (Figure 4-2.18). 


Radial toggle 


Modify |Lines | [ut] 7] Group and Associate Number 4 Move To: C 2nd @}Last | Angle 270 





FIGURE 4-2.18 Array options on the Options Bar 


78. After typing the angle in the Options Bar, press Enter. 


You should now see the three additional fan blades and a temporary array number. ‘This 
gives you the option to change the array number 1f desired. 


Array Number 















Relocated “Center of 


Rotation” symbol 


FIGURE 4-2.19 Arraying fan blades 


79. Click Modify to complete the array and finish the ceiling fan. 
Because you left “Group and Associate?” checked when you created the array on the Options 
Bar, you can select any part of a fan blade and the array number will appear like a temporary 
dimension and allow you to change the number. You can select Ungroup from the Rzbbon to 


make each item individually editable as if you had drawn everything from scratch. 


80. Save your file. 
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Self-Exam: 


The following questions can be used as a way to check your knowledge of this lesson. The answers 
can be found at the bottom of the page. 


1. 


2: 


Revit does not allow you to copy linework between views. (T/F) 


Entering 4 3.25 in Revit means 4-31". (T/F) 
Reference planes (aka, construction lines) are useful drawing aids. (T/F) 
Use the tool to sketch an oval shape. 


When you want to make a previously drawn rectangle wider, you would use 


the tool. 


Review Questions: 
The following questions may be assigned by your instructor as a way to assess your knowledge of this 
section. Your instructor has the answers to the review questions. 


1. 


2, 


9. 


Use the Offset option to quickly create a parallel line(s). (T/F) 


If Revit displays an error message indicating a line is too small to be drawn, you 
simply zoom in more and try again. (T/F) 


Use the command to create a reverse image. 


With the Move tool, lines completely within the selection window are actually only 
moved, not stretched. (T/F) 


You can relocate the Center of Rotation when using Radial Array. (T/F) 


Occasionally, you need to draw an object and then move 1t into place to accurately 


locate it. (T/F) 


The (which is an option within the Model Line tool) allows you to 
create a rounded corner where two lines intersect. 


When using the Mirror tool, you occasionally need to draw a temporary line that 
represents the Axis of Reflection. (T/F) 


What is content called in Revit terminology? 


10. In the Model Line tool, how many options allow you to draw arcs? 


SELF-EXAM ANSWERS: 
1- F,2-T,3-T, 4- Ellipse, 5— Move 
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Lesson 5 
Floor Plans 


In this lesson you will draw the architectural floor plans of an office building. The office 
building will be further developed in subsequent chapters. It is recommended that you spend 
adequate time on this lesson as later lessons build on this one. 


Exercise 5-1: 


Project Setup 


The Project: 


A program statement is created in the pre-design phase of a project. Working with the 
client or user group, the design team gathers as much information as possible about the 
project before starting to design. 


The information gathered includes: 
e Rooms: What rooms are required? 


e Size: How big the rooms need to be? For example, toilets for a convention 
center are much bigger than for a dentist’s office. 


e Adjacencies: This room needs to be next to that room. For example, the public 
toilets need to be accessible from the public lobby. 


Looking at the Program Schedule (Figure 5-1.1), on the next page, the reader can see a 
simple example of a program statement created in Revit, using its schedule feature. In this 
example, each room name 1s being grouped by department: Admin., Exec., Misc., Public, 
Staff. The actual designed area is then compared to the original programmed, or desired, 
area. 


NOTE: The actual area would really be blank at this point in the project. 


Next, the Area Check column is used to identify any rooms that are way too big or small and 
would affect cost or function. Finally, any required adjacencies are spelled out. 


With the project statement in hand, the design team can begin the design process. Although 


modifications may, and will, need to be made to the program statement, it is used as a goal 
to meet the client’s needs. 
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This Program Schedule will not actually be created in Revit, though it 1s possible to do so 
even before anything has been drawn. The actual Area column would say “not enclosed” 
until the room was placed into the model. 


PROGRAM SCHEDULE 





PROGRAM AREA 
Area AREA CHECK ADJACENCIES Comments 


ADMINISTRATION 


ADMIN ASSIST 385 SF [350 SF 1099231 [| fo | 
OFFICE MANAGER 139 SF 150SF [0.925591 |ADMIN ASSIST | | 


924 SF 900 SF 


EXECUTIVE 


EXEC CONF RM 929 SF 900 SF 049186 |2ND FLOOR 


1 
EXEC OFFICE 203 SF 200 SF 1.016296 |CONF RM 
EXEC OFFICE 241 SF 200 SF 1.205583 |CONF RM 


969 SF 900 SF 












MISC 


CUSTODIAN [osr [eos 08783 | 
FILES/STORAGE  atesF [3005F [1.053268 | SCS 
cc 
LAWLIBRARY ____|1614SF__[1600SF__|r.o7soe7_[ O 
MECH &ELECROOM |433SF __[400SF [rosters | 
STAR osr lisos bazan OO SS 
3184 SF 2/30 SF 
PUBLIC 


ee 
ee 
ee 
Z 
Z] 
Z 
Z 
Z] 
Z 
2 
COAT CLOSET [aes  J2osF  [1eos1e9 [Losey J = 
ENTRY VESTIBULE  [297sF [soos [oos | | | 
LOBBY fems [tso0sF [1051604 [TOWETRMS [SS 
LOUNGE  færsF  [eoosF [o9s9502 [anDFR | | 
mens pes o o S S 
mens pes O S S 
JUPPERLOBBY [mors [oos foo OOOO S 
wamne [mzs aoosr _osteor_ | S 
womens fesse o o S 
womens þess O o S S 

Z 

Z j 

— 

Z 

ee 

ee 

od 


4180 SF 3320 SF 
STAFF 


EXEC OFFICES 

BREAKRM [mss [is0osF [oosse58 | 
orce foss  h2osF foses | | 
omme [mes N20sF  |o9e279 | | 
OPEN OFFICE [ee4sF  [1ooosF [osese | 
PARALEGAL ___‘[504SF__[500SF [1.007133 | | 
WORKROOM [3238F  JaoosF (1097483 | 


2374 SF 2490 SF 
11230 SF 69940 SF 


FIGURE 5-1.1 Program Schedule 


Floor Plans 
E 


Project Snap Shot 


Below you will find a preview of the floor plans that will be developed in the text. Compare 
the room names with those shown in the Program Schedule. 












































FIGURE 5-1.2 Level 1 floor plan 
























































FIGURE 5-1.3 Level 2 floor plan 
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Project Timeline 


The textbook generally follows the workflow a design firm would take when designing a 
building. After gathering the programming information, floor plans are first developed that 
alien with the program. Next, the vertical relationships are studied; floors, ceilings and roofs 
are added along with the beams and joists. This helps to establish the required floor to floor 
heights. 


Once these basic elements have been modeled, the elevations and a few primary sections can 
be studied. The floor plans are then further refined, developing toilet room layouts, furniture 
and casework. All these building objects in the model can then be scheduled 1n order to list 
information about each, such as manufacturer, model number and cost. 


Mechanical and electrical systems are then distributed through the facility. All the while 
ensuring proper clearances exist while routing ducts and piping. 


With the project basically complete, photorealistic renderings are created to present the 
project to others. Finally, all the drawings (1.e., views of the model) are then placed on sheets 
to create a set of construction documents. 


Each new chapter will instruct the reader to open a partially completed file as a first step. 
This will help avoid any problems with previous exercises being skipped or not completed 
properly. Also, in the chapters on structural, mechanical and electrical, the beginning model 
files will have a portion of the work completed to reduce the amount of work required of 
the student and result in a more complete project. Additionally, a few custom components 
will be provided that are not found in the out-of-the-box content that comes with Revit. 
Therefore, ensure the online files are available while working through the textbook 
so the required files are accessible. See the inside front cover of this book for more 
information. 


Creating the Project File: 


A Building Information Model (BIM), as previously mentioned, consists 

of a single file. This file can be quite large. For example, the prestigious architectural design 
firm SOM used Revit to design the Freedom Tower in New York. As you can imagine, a 
skyscraper would be a large BIM file, whereas a single family residence would be much 
smaller. 


Large databases are just starting to enter the architectural design realm. However, banks, 
hospitals, and the like have been using them for years, even with multiple users! 


When Revit is launched, the Recent Files view is loaded. Template files have several items set 


up and ready to use (e.g., some wall, door and window types). Starting with the correct 
template can save you a significant amount of time. 
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Revit provides a handful of templates with particular project types in mind. They are 
Commercial, Construction and Residential. 


In this exercise you will use the Commercial template. It has several aspects of the project 
file already set up and ready for use. A few of these items will be discussed momentarily. 


As your knowledge in Revit increases, you will be able to start refining a custom template, 
which probably will originate from a standard template. The custom template will have 
things like your firm’s title block and a cover sheet with abbreviations, symbols and such, all 
set up and ready to go. 
Next you will create a new project file. 

1. Select Application Menu > New > Project. 
You are now in the New Project dialog box. Rather than clicking OK, which would use a 


stripped-down default template, you will select Browse so you can select a specialized 
template (Figure 5-1.4). 


New Project mm 


Template file 


Commercdal-Default.rte te 


Create new 


(@) Project C) Project template 


OK Cancel Help 


FIGURE 5-1.4 New Project dialog 


2. Click the Browse... button. 


3. Itis VERY important you select the correct template: Select the template named 
Commercial-Default.rte from the list of available templates (Figure 5-1.5). 


4. Click Open to select the highlighted template file. 


5. Click OK to complete the New Project dialog. 
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R Choose Template 





Look in: | |_| US Imperial 





T x 


© BX vem ~ 











A Preview 
Name Date modified Type Size 
Commercial- Default.rte 1/22/2016 5:43 PM_ Autodesk Revit Te... ~ p 
me a Construction-Default. e Mja 5:43 PM Autodesk Revit Te... 3 
[d default.rte 1722/2016 5:43PM Autodesk Revit Te... sii : 
= Electrical-Default.rte 1/22/2016 543 PM Autodesk Revit Te... 6, 
Documents Mechanical-Default.rte 1/22/2016 %44 PM Autodesk Revit Te... 3 
Poe Plurmbing-Default.rte 1/22/2016 345 PM Autodesk Revit Te... 4 
— Residential-Default.rte 1/22/2016 %43 PM Autodesk Revit Te... 7, 
My Computer Structural Analysis-Default.rte 1/28/2016 6:46 PM Autodesk Revit Te... 6, 
Systems-Default.rte 1/22/2016 344 PM Autodesk Revit Te.. 14 
My Network... 
Favorites 
< > 
Flename: |CommerdalDefautirte O Y 
Files of type: Template Files (*.rte) | 





FIGURE 5-1.5 Choose Template dialog 


You have just set up a project file that has 
sheets and schedules created and various 
building elements preloaded to save time 
when starting on a commercial project. 


Next you will take a look at the 
predefined wall types that have been 
loaded. 


6. Select Architecture > Build > 
Wall. 


7. Click the Type Selector down-arrow 
on the Properties Palette (Figure 5- 
1.6). 


Wall Types: 


Notice the wall types that have been 
preloaded as part of the Commercial 
template. These wall types are a few of the 
types of walls one would expect to find 
on a basic commercial construction 
project. 





coe Le BLS ls 





paste = = t O5 
| E| > y Pon- EA P OQ 
| Select Properties | Clipboard Gecmetry 





| haddine | Pine Wall | Heighl vo Hmon ~ | li 
‘Properties x 
Basic Wall 
Generic - 8" 
W Search 2l 
| nasir Wall A 


= 

= Exterior - Brick on CMU 

= Exterior - Brick on Mtl. Stud 

—i Esteriu - CMU Ireulated 

— _ — — ] 

——— Exterior - CMU on Mtl. Stud 
TV Exterion - EIFS on MU. Stud 


—— 


| Exterior - Insulated Metal Pane! 


m ee ae Oe ee 


== Exterior - Splil Fare and CMU un MU., Slud 


ao Dh 


Coe 
FIGURE 5-1.6 Preloaded wall types 


he 
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The walls are mostly Masonry and metal stud walls, both Project? Project Browser [=] 


interior and exterior. If you look at the Residential template, 


you will see mostly wood stud wall types. Additionally, the m arr 
thicknesses of materials can vary between Commercial and lc 
Residential; this is also accounted for in the templates. For ` — 
example, gypsum board is typical °/e” thick on commercial —— 
projects whereas it is usually only '/2" on residential work. x `- ie 

£- Ceiling Plans 
To reiterate the concept, consider the following comparison ew Level 1 


between a typical commercial interior wall and a typical 
residential interior wall. 


ow North 
‘~ South 
: . “oun West 
e Typical Commercial Wall A Legends 
+ 5/4" Gypsum Board g Schedules/Quantities 
Door Schedule 


+ 35/5" Metal Stud 
+ %/'' Gypsum Board 
= Total thickness: 472” 


e Typical Residential Wall 
+ ‘2! Gypsum Board 


+ 2x4 Wood Stud (3 1/2" actual) 
+ '2" Gypsum Board 
= Total Thickness: 41%" 


Project Browser: 


Take a few minutes to look at the Project Browser and notice the 
views and sheets that have been set up, via the template file 
selected (Figure 5-1.7). 


Many of the views that you need to get started with the 
design of a commercial project are set up and ready to go 


(Figure 5-1.7). 





g- O, Views (all) 


-m 


w A9 - Building Sections 


i fe} 

=] Families 

)-[@] Groups 
= Revit Links 


imine geet accept, 


~~ AG - Building Sections 
AY - Building Sections 


-~ Al? - Interior Details 
. ALS - Schedules 
. C1 - Site Plan 






Elevations (Building Elevation) 
East 


Room Schedule 
Window Schedule 
Sheets (all) 

Al - First Floor 
A2 - First Floor Reflected Ceilin 
A3 - Roof Plan 
AA - Elevations 
A5 - Elevations 


Aé - Wall Sections 


A10 - Details 
A11 - Interior Elevations 


50 - Foundation 
51 - Roof Framing 


FIGURE 5-1.7 Project Browser: 
various items preloaded 


For the architectural drawings, practically all the sheets typically found on a commercial 
project have been created; see Figure 5-1.7 under the “S/eezs (al/)” heading of the Project 
Browser. Also, notice the sheets with a “plus” symbol next to them. These are sheets that 
already have one or more views placed on them. You will study this more later, but a view, 
such as your East elevation view, is placed on a sheet at a scale you select. This means your 
title block sheets will have printable information as soon as you start sketching walls in one 


of your plan views. 


You will be creating additional views and sheets for the other disciplines; structural, 


mechanical and electrical. 
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Project Information: 


EB” Project Information x 
Revit provides a dialog to enter the basic Family: Load... 
Type: Edit Type... 


Instance Parameters - Control selected or to-be-created instance 


project information. You will enter this 
information next. 





8. Select Manage > Settings > identity Data l a 
: è Organization Name ; : 
Project Information. Drgania Desan seaveveussecesuetsecseseeesveceees l e NR A : 


rs E A 





Pnergy Setings an ini) 
Project Other 
Information I eene T e A 
Project Status ‘Preliminary 
| | ccna pieaug ee 
9. Enter the Project Information shown Project Address (sssst=i<ité‘s~*~*CS TEND) : 
in Figure 5-1.8 ProjectName nnn DE LAW OFFICES e 
FYI: For now you will enter three question C x] 
marks for the date. 
Project Issue Date: PPP | FIGURE 5-1.8 
Project Status: Preliminary Project Information dialog 
Client Name: DOUG CASE Esq. 
Project Name: DC LAW OFFICES 
Project Number: 1213-0454 


10. Click within the Project Address “Value” field, and then click the button that appears 
to the right (Figure 5-1.8). 


11. Enter the project address shown in Figure 5-1.9. 
FYI: This is the address where the law office is going to be built, not the chent’s current address. 
Enter. 


6400 THIRD AVENUE NORTH 
MINNEAPOLIS, MN 55401 


Edit Text X 


6400 THIRD AVENUE NORTH 
NOTE: You can enter any address MINNEAPOLIS, MN 55401| 
you want to at this point; the address 
suggested ts fictional. 





12. Click OK FIGURE 5-1.9 Adding Project Address (partial view) 
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13. Click the Edit button next to the E Energy Settings x 
Energy Settings parameter. Enter the 
information shown (Figure 5-1.10). Essential a 

PI aranea Boston, MA eel 
. | ‘oy \nalytical M 7 : = : 
14. Change the Project Phase TO New Mode Egan Masses and Building E 


Construction. Click OK. 


15. Click OK to close the Project 
Information dialog box. 





FIGURE 5-1.10 Adding E Dat tial vi 
The Location option, shown tn the figure ing Energy Data (partial view) 


above, will be covered in Chapter 15. This 
option lets the designer specify where the 
building is on the Earth. 


The project information is now saved in your Revit project database. Revit has already used 
some of this information to infill in a portion of your title block on each of your sheets. You 
will verify this next. 


Note that the Exergy Settings information is mainly used by external applications or Revit’s 
MEP features to perform energy analysis like heating and cooling loads. Using Revit in 
conjunction with programs like Autodesk Green Building Studio, Autodesk Ecotect or LES Virtual 
Environment (1esve.com — look for their free Revit plug-in) can help create more energy 
efficient buildings because you can study the design impacts on energy consumption earlier 
in the project when changes are still possible. 


16. Under the Sheets heading, in the Project ss 
Browser, double-click on the sheet Al — 
First Floor. DOUG CASE Esq. 


17. Zoom in to the lower right area of title 








block (Figure 5-1.11). DC LAW OFFICES 
Notice that much of the information 1s First Floor 
automatically filled tn, and this is true for every 
sheet! 
Project Number 1943-0454 
Your project database is now setup. a = 
Checked By = ker = 
18. Save your project as = 
Law Office.rvt. A1 2 
D 











FIGURE 5-1.11 Sheet A1 — First Floor Plan: 
Title block with Project 


Information added automatically 
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Exercise 5-1: 


Exterior Walls 





You will begin the first floor plan by drawing the exterior walls. Like many projects, early on 
you might not be certain what the exterior walls are going to be. So, you will start out using 
the generic wall styles. Then you will change them to a more specific wall style once you 
have decided what the wall construction 1s. 


Often, a building is designed with a specific site in mind. However, to keep in line with most 
drafting and design classes, where floor plans are studied before site plans, you will develop 
the floor plans now. 


Adjust Wall Settings: 


1. Switch to Level 1 view; select the Wall tool from the Architecture tab. 


2. Make the following changes to the wall options within the Rzbbon and Options Bar 
(Figure 5-2.1): 


a. Wall styk: Basic Wall: Generic — 12" d. Location Line: Finish Face; Exterior 
b. Height: Unconnected e. Chain: checked 
c. Height 30'0" 








e H Gar 
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| Basic Wall 
Generic - 127 


New Walls ~ | Og) Edit Type 


Location Line = Finish Face: Exterior 





FIGURE 5-2.1 Ribbon and Option Bar — Wall command active 


The wall thickness of 12” was selected because the exterior wall will be masonry with 
insulation, so it is wise to select a wall that is close to what you anticipate it will be. The 
height is set at 30’-0" based on the design team’s experience with this type of project and 
required space for higher ceilings, beams and ductwork. It can, and will, be changed later in 
the design process. The “unconnected” setting means the wall is a fixed height and will not 
adjust when any other floor levels, above the first floor, are adjusted. When drawing 
masonry walls, the exterior face of the building should be drawn to masonry coursing 
dimensions to reduce cutting and waste. Setting the Location Line to Finish Face; Exterior 
allows the coursing dimensions to be entered 1n for the length of the walls. 
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Draw the Exterior Walls: 


3. 


Draw the walls shown in Figure 5-2.2. Do not draw the dimensions. Use the Measure 
tool to double-check your work. Center the building between the elevation tags (see 
Figure 2-2.1). 


a. Drawing the curved wall: Draw all the walls and leave the curved wall for last. 


Next, use the Fillet Arc option within the Wal tool and set the Radius to 26’- 
0". Refer back to page 5-14 for a refresher on this process. 


NOTE: If you draw in a clockwise fashion, your walis will have the exterior side of the wall 
correctly positioned. You can also use the spacebar to toggle which side the exterior face is on. 


TIP: When using the Wall tool, you can chek Chain to continuously draw walls. When Chain is 
not selected you have to pick the same point twice: once where the wall ends and again where the 
next wall begins. 














g" 








87'- 














FIGURE 5-2.2 Exterior walls 


Modifying Wall Dimensions: 


Now that you have the exterior walls drawn, you might decide to adjust the building size for 
masonry coursing, or subtract square footage to reduce cost. 


Editing walls in Revit is very easy. You can select a wall and edit the temporary dimensions 
that appear, or you can use the Move tool to change the position of a wall. Any walls whose 
endpoints touch the modified wall are also adjusted; they grow or shrink, automatically. 
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Next you will adjust the dimensions of the walls just drawn. 
4. Click Modify and then select the far right wall (Figure 5-2.3). 


5. Select the temporary dimensions text (26’-8”) and then type 14 0 (Figure 5-2.3). 


FYI: Remember that you do not need to type the foot or inch symbol; the space distinguishes 
between them. 


TIP: Whenever you want to adjust the model via temporary/ permanent dimensions, you need to 
select the object you want to move first and then select the text (t.e., number) of the temporary/ 
permanent dimension. 


Step 1: Select this wall 


Step 2: Click on 
dimension text and edit \ 
\ 











Dimension witness line 
centered on wall 














FIGURE 5-2.3 
Editing temp wall dimensions 


6. In the lower night corner of the floor plan, select the wall shown itn Figure 5-2.4. 


7. Edit the 17-0” dimension to 26’-0”. 


Temporary Dimension Properties x 
TIP: Just type 26 and press Enter; Revit nill assume pe age ee 
feet when a single number ts entered. Walls 
(®) Centerlines C) Faces 

FYI: You can edit the location of the witness lines if O Center of Core O Faces of Core 

desired by going to Manage È Settings D eN 

Additional Settings È Temporary Dimensions; here @ Centerlines O Openings 
you can set the default to “face” rather than 

“centerlines”. Do not make changes at this time. [œx || ances 
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, Step 7: 
Step 2: Click on r À 
, i ! Select this 
dimension text and edit 
26| wall 


FIGURE 5-2.4 Editing exterior walls; lower right corner of floor plan 





Because the temporary dimensions measure to the centerline of the walls, the reported 
dimension will not always match the original dimension you entered, which was based on the 
face of the wall rather than the centerline. 


TIP: Concrete blocks, or CMU, come in various nidths, and most are 16” long and 8” high. 
With drawing plans, there is a simple rule to keep in mind to make sure you are designing walls to 
coursing. This apphes to wall lengths and openings within CMU walls. 


Dimension rules for CMU coursing in floor plans: 
e E'-0" or E’-8" where Eis any even number (e.g., 6’-0" OR 24’-8") 
e o'-4" where O is any odd number (e.g., 5’-4") 


Using the Align tool with walls: 


Revit has a tool called AZgz that allows you to quickly make one wall align with another. 
After they are aligned, you have the option to Lock that relationship so the two walls will 
move together, which is great when you know you want two walls to remain aligned but 
might accidentally move one, for instance, while zoomed in and you cannot see the other 


wall. 


8. Select the Modify > Modify > Align icon. = 


Notice the Status Bar is asking you to select a reference line or point. This ts the wall, or 
linework, that is in the correct location; the other walls will be adjusted to match the 


reference plane. 


9. Set Prefer to Wall Faces on the Options Bar, and then select the exterior face of the 
vertical wall shown in Figure 5-2.5). 


C] Multiple Alignment Prefer: Wall faces r i 
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Select the exterior 
face of this wall 


FIGURE 5-2.5 
Align tool: wall selected 






Select this wall in 


Steps #10 & #13 


Padlock symbol 
displays after walls 
have been aligned; 
defaults to unlocked 


position 





FIGURE 5-2.6 
Align tool: select wall to be aligned 






You should notice a temporary dashed line appear on 
screen. This will help you to visualize the reference 
plane. 


Notice the Status Baris prompting you to select an 
entity to align with the temporary reference plane. 


10. Now, select the exterior face of the north 
(top) vertical wall (see Figure 5-2.6). 


Note that if you would have selected the interior face 
of the wall, that side of the wall would have aligned 
with the reference plane rather than the exterior, as it 
is. If you made a mistake, click Undo and try it again. 


Also, notice that you have a padlock symbol showing. 
Clicking the padlock symbol will cause the alignment 
relationship to be maintained (1.e., a parametric 
relationship). Next you will lock the alignment 
relationship and experiment with a few edits to see 
how modifying one wall affects the other. 


11. Click on the padlock symbol (Figure 5-2.6). 


m The padlock symbol is now in the locked 
position. 
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12. Click Modify to unselect the walls. 
13. Select the vertical wall identified in Figure 5-2.6. Modify 


Next, you will make a dramatic change so you can clearly see the results of that change on 
both “locked” walls. 


14. Change the 14’-0" dimension to 60’-0" (Figure 5-2.7). 


Notice that both walls moved together (Figure 5-2.7). Also notice that when either wall is 
selected the padlock is displayed, which helps in identifying “locked” relationships while you 
are editing the project. Whenever the padlock symbol 1s visible, you can click on it to unlock 
it or remove the aligned relationship. 


Grip mentioned i 
in TIP below 














FIGURE 5-2.7 
Wall edit: Both walls move together 


TIP: Clicking the grip on the witness ine of a temporary dimension causes the witness line to 


toggle locations on the wall (2.e., exterior face, interior face or center). You can also drag the grip to 
a different wall. 
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As it turns out, we don’t need the two vertical walls aligned. So the next step 
instructs you to remove the alignment. 


15. With one of the two vertical walls (that are locked in alignment with each other) 
selected; click the padlock icon to unlock it. 


Next you will make a few more wall modifications, on your own, to get the perimeter of the 
building in its final configuration and to masonry coursing. 


16. Modify wall locations by selecting a wall and modifying the temporary dimensions; 
the selected wall is the one that moves to match Figure 5-2.8; do not draw the 
dimensions at this time. 


TIP #1: Select the wall to be relocated before editing a dimension. 


TIP #2: Make sure you use the Measure tool to verify all dimensions before moving on! Also, do 
not delete the elevation tags. 


TIP #3: Utilize the TIP on the previous page to adjust the witness line location before editing the 











dimensions. 
50'- 0" 54'- 0" 
co 
I 
c0 
© 
a ae = 
| | © a co 
| GS j wd J 
\ T N 
wy, Pt o) 
eal 
XK 
ca 
E N 
-i 
5 
i 
to 
™ 





14' = 0" 
FIGURE 5-2.8 Exterior wall dimensions (final dimensions) 
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Changing a Wall Type: 


In the following steps, you will learn how to change the generic walls into a more refined 
wall type. Basically, you select the walls you want to change and then pick a different wall 
type from the Type Selector on the Rzbbon. Remember, the Rzbbon, Options Bar and Properties 
Palette are context sensitive, which means the wall types are only listed in the Type Selector 

when you are using the Wa// tool or you have a wall selected. 


Properties = | 


Generi - 17" 


17. Select all the walls in your First Floor plan Co Basic Wall 


view. 





TIP: You can select all the walls at once: click and drag a p 


the cursor to select a Window. Later in the book you = Exterior - CMU on Mtl, Stud 
will learn about ‘Filter Selection” which also aids in 
the selection process. ~ 





Exterior - EIFS on Mtl, Stud 


a Exterior - Insulated Wetal Pane! 


18. From the Type Selector on the Properties 
Palette, select Exterior — Split Face and —— Exterior - Split Face and CMU on Mtl, Stud 
CMU on Mtl. Stud (Figure 5-2.9). 





| Exterior - Split Face CMU 


19. Click Modify to unselect the walls. i o 
oundation - 12" Concrete 
If you zoom in on the walls, you can see their Foundation - 36" Concrete Footing 
graphic representation has changed a little. It will | 
change more when you adjust the Vzew’s Detail 
Level near the end of this exercise. Typically, try to 
start with a wall closest to the one you think you 
will end up with; you may never even have to 


change the wall type. 


mess Genenc - 4" Brick 


FIGURE 5-2.9 Type Selector 


Even though the wall did not change much graphically in this plan view, 
it did change quite a bit. In a 3D view, which you will look at in a 
moment, the wall now has horizontal accent bands and a wall cap or a 
parapet cap! The image to the right a snapshot of the 30’-0" tall wall you 
now have in your model. 


It was important that the Location Line be set to “Finish Face: Exterior” 
when the walls were drawn. When the walls were just changed, the 
Location Line position did not move. Thus, all the exterior dimensions are 
still accurate. All the walls grew in thickness towards the interior. 
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Exploring the Exterior Wall Style: 


As previously mentioned, Revit provides several 
predefined wall styles, from metal studs with 
gypsum board to concrete block and brick cavity 
walls. 


Next, you will take a close look at the predefined 
wall type you are using for the exterior walls. 


20. Select one of the exterior walls in your 
floor plan. 


21. Draw your attention to the Properties Palette, 
type PP if it is not visible. 


22. Select the Edit Type button (Figure 5-2.10). 


Properties x 





Basic Vall 
Exterior - Split Face and CMU on Mil. Stud 


Walls (1) w| fe) Edit Type 
Constraints 


location | ine 






Finish Face: Peterior 7 : 





Ease Constraim Level 
Ease Offset C o" 
Bas 5C is ‘Attached f 





"u Extension Distence E F spaas Karnan o anaoa o iaaa danse 


Top ¢ Constraint | Unconnected ee ‘| 
Uncennected Height | - 30" o o ji 3 
 Iopgliissinan ——w P Qi annman a * 

FIGURE 5-2.10 


Element Properties icon 


23. You should be in the Type Properties dialog box. Click the Edit button next to the 


Structure parameter (Figure 5-2.11). 


Type Properties x 
Family: System Family: Basic Wall v Load... 
Type: | Exterior - Split Face and CMU on Mt, St ~ | Duplicate... 
Rename... 
Type Parameters 
[ee ee 
Struc cture 








: 14.9389 atü 


<< Preview Cancel Apply 


FIGURE 5-2.11 Type Properties 





FYI: Revit has two types of properties, 
Instance (shown in the Properties Palette) 
and Type (shown to the left): 


Instance Properties: This is information 
that can vary by instance (1.e., individual 
walls, doors, windows, etc.), for 
example, the height to the bottom of a 
window, or the fire rating of a wall or 
door. These values can vary from 
instance to instance. 


Type Properties: This is information 
that is the same for every instance of a 
specific type. For example the width 
and height of window type “W1” 
should be the same for all, and the 
width of wall type “S6” should be the 
same for all. Any changes to these 
values changes all previously, and yet to 
be drawn, objects of that type in the 
model. 


24. Finally, you are in the Edit Assembly dialog box. This is where you can modify the 
construction of a wall type. Click <<Preview to display a preview of the selected 


wall type (Figure 5-2.12). 
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Edit Assembly x 
Family: Basic Wall 
Type: Exterior - Split Face and CMU on Mi. Stud 
Total thickness: I 17/8" Sample Height: 20° 07 
Resistance {R}; 53.8578 (h-ft?-°F)/BTU 
Thermal Mass: 14.9389 BTU/"F 
Layers 
EXTERIOR SIDE 
Function Material Thickness iaaii S 
Material 
IE Finis mn eel a(t eee 
2 |Finish 1 [4] CMU, Split 0 3 = j ; 


3 | Thermal/Air L Air 2 
4 |Membrane L La Air Infiltrati 0" r 
5 | Substrate [ [2] Plywoo as om 
16 |Core B Boundar Layers. Above ë 0 ai : 
7 | Structure 0] Metal Stud 0 E N R 





qe -i ss sg = vapor ee a a E 
INTERIOR. SIDE 
Insert Delete Up Down 
Default Wrapping 
At Inserts; At Ends: 
De not wrap “ None v 
Modify Vertical Structure (Section Preview only) 
Modify Merge Regions Sweeps 
Assign Layers Split Region Reveals 


FIGURE 5-2.12 Edit Assembly 


Here, the Edit Assembly dialog box allows you to change the composition of an existing wall. 
Things to notice (Figure 5-2.12): 


e Each row is called a Layer. By clicking on a Layer and picking the up or down 
buttons, you can reposition materials within the wall assembly. Clicking Insert adds 
a new material. 


e The exterior side is labeled at the top and interior side at the bottom. 


e You will see horizontal lines, or Layers, identifying the core material. The core 
boundary can be used to place walls and dimension walls. For example: the Wal tool 
will let you draw a wall with the interior or exterior core face as the reference line. 
On an interior wall you might dimension to the face of stud rather than to the 
finished face of gypsum board; this would give the contractor the information 
needed for the part of the wall they will build first. 


e R-Value and Thermal Mass values are listed near the top of the screen. These are 
derived from the individual Layers within the wall assembly. 
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Next, you will see how the vertical elements within the wall are established. You will not be 
changing anything at this time, as this is only an exploration of the settings for our exterior 
wall being used. 


25. Click the drop-down next to the word Vzew and select Section: Modify Type 
Attributes (Figure 5-2.13 - Step #1). 


Notice the preview now changes to show the wall in section. The height of this wall 1s 
determined by the “sample height” setting in the upper right of the Edit Assembly dialog. It is 
possible to zoom and pan within the preview window; first you must click within tt. 


26. Next, click the Sweeps button (Figure 5-2.13 — Step #2). 


Notice the Wall Sweeps dialog shows there are four elements that are being imposed on the 
wall. A sweep is a 2D outline that 1s extruded horizontally along the length of a wall 
wherever it occurs. Its material and position in or on the wall can be adjusted via the 
columns to the right of each sweep. If you try adjusting these values, make sure you select 
Cancel or Undo before proceeding with the text. 


Wall Sweeps (3) x 


Wall Sweeps 











Load Profile Add Duplicate Delete 
OK Cancel Apply 
, 7 a l 
Insert Delete Up Down 
Default Wrapping 
At Inserts: At Ends: Q} 
Do not wrap w None w 
Modify Vertical Structure (Section Preview only) 
Q) am Modify Merge Regions 
> 
Assign Layers Split Region Reveals 
E view: | Section; Modify type ~ Preview >> OK Cancel Help 


FIGURE 5-2.13 Wall Sweeps 


27. Select Cancel to close all the open dialog boxes. 
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For many of the walls, Revit can display more refined linework and hatching within the wall. 
This is controlled by the Detail Level option for each view. You will change the Detail Level 
for the First Floor plan view next. 


28. Click on the Detail Level icon in the 
lower left corner of the drawing 
window (Figure 5-2.14). 


29. Select Medium. 


FYI: This view adjustment is only for the current 
r1ew, as are all changes made via the View 
Control Bar. 





FIGURE 5-2.14 Detail Level; Set to Medium 


The typical commercial project floor plan scale is 1⁄8” = 1'-0” — this allows larger buildings to 
fit on a standard sheet (e.g., 22” x 34”). However, the law office is a smaller building so the 
scale can be increased to 1⁄4” = 1'-0" to show more detail. 


30. Set the View Scale to %”" = 1-0.” 


You may need to zoom in, but you should now see additional lines and some hatching for 
the various Layers within the wall. The two images below show the difference between Coarse 
and Medium settings. FYI: The View Scale changes the size of the hatch pattern. Give tt a try, but set the 


scale back to 14" = 1’-0" before proceeding. 


Exterior face of wall ff 


Outermost line is from a 
sweep (precast sill) defined 
within the wall type. Be 


careful not to select this line 
when dimensioning! 





FIGURE 5-2.15A FIGURE 5-2.15B 
Detail Level; Set to Coarse Detail Level; Set to Medium 
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If you did not pay close enough attention when drawing the walls originally, some of your 
walls may show the CMU to the inside of the building. 


TIP: On the View tab you can select Thin Lines to temporarily turn off the ine weights; this has 


no effect on plotting. 


31. Select Modify (or press Esc); select a wall. You will see a symbol appear that allows 
you to flip the wall orientation by clicking on that symbol (Figure 5-2.16). 


Click this symbol to 
flip wall orientation 





*, 
x s A N Fa S a N, ri Ns 
h 


FIGURE 5-2.16 Selected Wall 


32. Whether you need to adjust walls or not, click on the flip symbol to experiment with 
its operation. 


TIP: The flip symbol is always on the exterior side, or what Revit thinks is the exterior side of the 
wall. 


33. If some walls do need to be adjusted so the CMU, and flip symbol, are to the 
exterior, do 1t now. You may have to select the wall(s) and use the More tool 
to reposition the walls to match the required dimensions. 


TIP: Walls are flipped about the Location Line, which can be changed via the Properties Palette 
when the wall is selected. So changing the Location Line to Wall Centerline before flipping the wall 
will keep the wall in the same position. Be sure to change the Location Line back to Exterior 
Face. 


TIP: You can use the MOVE tool on the Ribbon to accurately move walls. 
The steps are the same as in the previous chapters! 


Follow these steps to move an object: 
Select the wall. 
Click the More icon. 
Pick any point on the wall. 
Start the mouse ın the correct direction, don’t click. 





Start typing the distance you want to move the wall and press Enter. 
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You can see your progress nicely in a 3D view. Click the A ||} FE cÆ 


Default 3D View icon on the Quick Access Toolbar. The walls 
are shaded to make the image read better (Figure 5-2.17). i 





Camera 


Seether 





FIGURE 5-2.17 Default 3D View 


If you zoom in on the walls, you can see how much detail Revit can store in a wall type. By 
picking a few points, you defined the wall’s width, height and exterior finish materials! 

34. Close the 3D view and switch back to the First Floor plan view. 

35. Save your project. 


TIP: Holding down the Shift Rey while pressing the wheel button on the mouse allows you to fly 
around the building. You will hare to experiment with how the mouse movements relate to the 
building’s rotation. Selecting an item first causes that item to remain centered on the screen during 
orbit. 
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Exercise 5-3: 


Interior Walls 





In this lesson you will draw the interior walls for the first and second floors. Using the line 
sketching and editing techniques you have studied in previous lessons, you should be able to 
draw the interior walls with minimal information. 


Overview on How Plans Are Typically Dimensioned: 


The following is an overview of how walls are typically dimensioned tn a floor plan. This 
information is intended to help you understand the dimensions you will see in the exercises, 
as well as prepare you for the point when you dimension your plans (in a later lesson). 


Stud walls, wood or metal, are typically dimensioned to the center of the walls; this can vary 
from region to region and from office to office. Some firms dimensions to the face of stud. 
Here are a few reasons why you should dimension to the center of the stud rather than to 


the face of the gypsum board: 


o The contractor is laying out the walls in a large “empty” area. 
The most useful dimension ts to the center of the stud; that is 
where they will make a mark on the floor. If the dimension 
was to the face of the gypsum board, the contractor would 
have to stop and calculate the center of the stud, which 1s not 
always the center of the wall thickness, for example, a stud 
wall with one layer of gypsum board on one side and two 
layers of gypsum board over resilient channels on the other Dimension Example 
side of the stud. — Two Stud Walls 





Oo When creating a continuous string of dimensions, the extra 
dimensions, text and arrows, indicating the thickness of the 
walls would take up an excessive amount of room on the floor plans, space that 
would be better used by notes. 


Occasionally you should dimension to the face of a wall rather than the center; here’s one 
example: 


o When indicating design intent or building code requirements, you should reference 
the exact points and surfaces. For example, if you have uncommonly large trim 
around a door opening, you may want a dimension from the edge of the door to the 
face of the adjacent wall. Another example would be the width of a hallway; if you 
want a particular width you would dimension between the two faces of the wall and 
add the text “clear” below the dimension to make it known, without question, that 
the dimension is not to the center of the wall. 
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Dimensions for masonry and foundation walls: 


o Foundation and masonry walls are dimensioned to the nominal 
face and not the center. ‘These types of walls are modular (e.g., 
8”x8"x16") so it is helpful, for both designer and builder, to 
have dimensions that relate to the masonry wall’s coursing. 





Dimension Example 
Dimensions from a stud wall to a masonry wall: — Two masonry Walls 


o The rules above apply for each side of the dimension line. For 
example, a dimension for the exterior CMU wall to an interior 
stud wall would be from the exterior face of the foundation 
wall to the center of the stud on the interior wall. 





Again, you will not be dimensioning your drawings right away, but 
Revit makes it easy to comply with the conventions above. Dimension Example 


— Stud to masonry 


Drawing the First Floor Interior Walls: 


Now that you have the perimeter drawn, you will draw a few interior walls. When drawing 
floor plans it is good practice to sketch out the various wall systems you think you will be 
using; this will help you determine what thickness to draw the walls. Drawing the walls at the 
correct thickness helps later when you are fine-tuning things. 


One of the most typical walls on a commercial project 





consists of 3°/s” metal studs (at 16” O.C.) with one layer of 4 7/8 
gypsum board on each side, making a wall system that is 
47s" thick. CESUM BASE BD. 
EACH SIDE 
This composition can vary greatly. For example, you may 
need to add resilient channels to one side of the wall to 
enhance sound control; they are 7s” thick and are installed 3 5/8” STEEL 


D STUDS © 16” O.C, 
on the noisy side of the wall 


Finishes: Gypsum board walls can be finished tn a variety of ways. The most economical 
finish is usually one or more colors of paint. Other options include: wall fabrics like 
high-end wall paper, which are used in executive offices and conference rooms; 
fiberglass liner panels which are used in janitor rooms and food service areas; veneer 
plaster which is used for durability, or high-impact gypsum board can also be used; tile, 
which is used in toilet rooms and showers, to name a few. These finishes are nominal 
and are not included in the thickness used to draw the wall. 
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Concrete block, referred to as “CMU”, walls are often 
used to construct stair and elevator shafts, high traffic or 






; ; . 1 5/8” STEEL 
high abuse areas, and for security; filling the cores with eae ae 
concrete or sand can increase strength, sound control and sr 
even stop bullets. The most used size is 8” wide CMU; 6”, 5/8" PPE S 


10” and 12” are also commonly used. Typically, 4” and 6” OE 
wide is used for aesthetics and 10” and 12” CMU for MASONRY UNIT. 
structural reasons. 


Finishes: Concrete block can just be painted or it can have special finishes, such as Glazed 
Block or Burnished Concrete Block, which cost more but are durable and are available in 
many colors. In offices, conference rooms and other more refined areas, concrete block 
walls are not desirable so they are covered with metal furring channels and gypsum 
board; especially in rooms where three walls are metal studs and only one would be 
CMU. The sooner this is taken into consideration, the better, as this can significantly 
affect space for furniture in a room. Another major furniture obstacle is fin-tube 
radiation at the exterior walls. 


Walls often have several Life Safety issues related to them. Finishes applied to walls must 
have a certain flame spread rating, per local building code. Several walls are usually required 
to be fire rated, protecting one space from another in the event of a fire, these walls have 
restrictions on the amount of glass (windows + doors), type of door and window frames 
(wood vs. steel) and the need to extend the wall to the floor or roof deck above. 


Revit’s architecture and MEP tools can help to coordinate many of these things just 
mentioned. Walls can hold information about fire ratings and sound control. This 
information can then be presented in a schedule, or a feature called Wzew Filters can be used 
to make the walls stand out. 


Drawing the fin-tube radiation or displacement ventilation (1.e., the things that heat the room 
and take up space) in using Revit’s MEP tools gives the architects and interior designers the 
information they need to design casework and furniture around those things. 


Adjust Wall Settings: 


1. In the Level 1 plan view; select Wall from the Architecture tab on the Rzbbon. 


2. Make the following changes to the wall options in the Rzbbon, Options Bar and 
Properties Palette (similar to Figure 5-2.1): 
a. Wall style: Interior — 4 7/8" partition (1-hr) 
b. Height: Roof (aka, Top Constrain 
c. Location Line: Wall Centerline 


All your interior walls will be 4 7/8” for each floor, unless specifically noted otherwise. 
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3. Draw a horizontal, East to West, wall approximately as shown 1n Figure 5-3.1. Do 
not worry about the location; you will adjust its exact position in the next step. 

















Step #4 (second chick): pick the 
South side of this wall 











Step #4 (first cick): pick the 
interior edge of this wall 








FIGURE 5-3.1 First interior wall 


4. Use the Align tool to align the interior wall you just drew with the edge of the 
exterior wall (Figure 5-3.1). Set Prefer to Wall Faces on the Options Bar. When you are 
done, the wall should look like Figure 5-3.2. 


FYI: You do not need to “lock” this alignment. 


Notice the gypsum board ts not the same 
thickness between the exterior and interior walls. 
You will adjust the exterior wall to the standard 
fs" thickness for commercial projects. 


5. Adjust the gypsum board (row 10) from 
/2" to %e"; refer back to page 5-18, Steps 
20-24. 


Because you edited a Type Parameter, all walls 
of type Exterior - Split Face and CMU on Mil. Stud 
updated instantly to the new thickness. 
However, the interior wall now needs to be 
aligned again because it was not locked after 
aligning the two walls previously. 





6. Use the Align tool to align the two walls 
again; zoom in if needed. 





FIGURE 5-3.2 Aligned wall 
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Next you will draw a handful of walls per the given dimensions. You will use the same 
partition type: 47s” partition (1-hr). 


7. Draw the interior walls shown in Figure 5-3.3a and b; see the TIPS on the next two 
pages which should help you sketch the walls more accurately. 


a. Use Trim, Copy, Split and temporary dimensions, as needed. 


b. The centerlines show walls that align with each other. Do not draw the 
centerlines. TIP: Use the Algn tool. 


c. The angled wall is centered on the curved wall and at a 45 degree angle. Start 
the wall by snapping to the midpoint of the curved wall and then draw the wall 
an arbitrary length, snapped to the 45 degree plane; then use the [77m tool to 
finish the other side. 








FIGURE 5-3.3A Layout dimensions for first floor interior walls — West 
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| 
FIGURE 5-3.3B Layout dimensions for first floor interior walls — North-East 


TIP — DIMENSION WITNESS LINE CONTROL: 


When sketching walls, you can adjust the exact position of the wall after its initial 
placement. However, the temporary dimensions do not always reference the desired wall 
location (left face, right face or center). You will see how easy it 1s to adjust a dimension’s 
Witness Line location so you can place the wall exactly where you want it. 


First, you will be introduced to some dimension terminology. The two boxed notes below 
are only for permanent dimensions; the others are for both permanent and temporary. 


Grip: Text Position Dimension Line 


Tick Mark 





Grip: Witness Line 


Position 


Grip: Witness Line 
Gap to Element 


Witness Line 


Next, you will adjust the Weiness Lines so you can modity the inside clear dimension, 
between the walls, in the above illustration. 


Continued on next page 
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Trp — DIMENSION WITNESS LINE CONTROL... (Continued from pretious page) 
When you select a wall you will see temporary dimensions, similar to the image below. 


NOTE: Some elements do not display temporary dimensions; in that case, you can usually chick the “Activate 
Dimensions” button on the Options Bar to see them. 


Clicking, not dragging, on the witness line grip causes the witness line to toggle between 
the location options (left face, right face, center). In the example below, the grip for each 
witness line has been clicked until both witness lines refer to the “inside” of the room. 


Click the Witness Line Grip 
until the Witness line 
references the element 





location you prefer; repeat 
for the other side. 





Selected Wall 





In the above example the temporary dimension could now be modified, which would 
adjust the location of the wall to a specific inside or clear dimension. 


Not only can you adjust the Witness Line about a given element, you can also move the 
Witness Line to another element. This ts useful because Revit’s temporary dimensions for a 
selected element do not always refer to the desired element. You can relocate a Witness 
Line (temporary or permanent) by clicking and dragging the grip; see example below. 





Step 7: Step 2: 
Selected Wall Drag this 


line location after 


dragging grip 


erip to far left 
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8. Use the Measure tool to double check all dimensions. 


The image below shows what your first floor plan should now look like: 








“TL 
[il 






% i A y 
+ Z 


k 


y wi 





FIGURE 5-3.4 Interior walls added to the first floor 


It is important to remember that the “flip control”? symbol is displayed on the exterior side 
of the wall, even for interior walls, when the wall is selected. This corresponds to the 
Exterior Side and Interior Side designations with the wall type editor, this helps on interior 
walls that are not symmetrical. If your symbol 1s on the wrong side, click it to flip the wall 
and the symbol to the other side. All of your interior walls are symmetrical, so this is not 
necessary. You may have to move or align the wall so it 1s flush with the adjacent exterior 


wall. 
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Setting Up the Second Floor Plan: 


Looking at the Project Browser, you should notice a second floor plan view does not exist. 


Setting one up in involves two steps. 


First, you need to create a Level datum in an elevation or section view. This serves as a 
reference plane which hosts several types of elements in Revit. For example, the bottoms of 
walls, doors, cabinets, etc. are parametrically assigned to a level. If the Level datum moves, 


everything attached to the level moves as well. 


Level datum example 


Level 1 
~ oO" P 


Second, you need to create a floor plan view and ceiling plan view that are associated to the 
new Level. It is possible to have multiple floor plan views based off of the same level; floor 
plan, code plan, finish plan, power plan, lighting plan, HVAC plan, plumbing plan, and 
framing plan. Each of these views represents a horizontal slice through the building and each 
will have its own notes and tags as well as visibility manipulations. For example, the 
structural framing plan does not need to see the casework and the architectural plan does not 


need to see the fire dampers. 


Because you already have several walls whose tops 
are associated with the roof Leze/ datum, you will 
simply rename it to be the second floor. After that 
you can create a floor plan view for that level. 
Finally, you will create a Lere? datum for the roof. 


Typically, you only create Leres for surfaces you 
walk on. 


9. Switch to the South elevation view via the 
Project Browser (see Figure 5-3.5). Double- 
click South. 


You are now viewing the South elevation (see 
Figure 5-3.6). The Leve/ datums should extend past 
the building on each side if you started your floor 
plan near the center of the elevation tags as 
originally instructed. 


Levels can only be created and edited in elevations 
and sections. 
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3-15; Views (all) ` 
5- Foor Plans a 
B.O. Footing 
Foundation 
Level 1 
Root 
Roof Framing 
Site Plan 
T.O. Footing 
5- Ceiling Plans 


my 





Lewel 1 


+) 3D Views 
E- Elevations (Building Elevation) 
.. North 
South 
West 
FE] Schedules/Quantities 
Door Schedule 

uw. Rane Schediile i 


~ East 
Legends 
4) lee Tr b 





FIGURE 5-3.5 Opening the South elevation 
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FIGURE 5-3.6 South elevation view showing walls and levels 
10. Select the Roof Leze/ datum. 


11. Click on the roof text and enter Level 2; press Enter. 


P Anf 
Level 2 


12' 8" 





12. Click Yes to the prompt shown in the image below. 
Revit X 


Would you like to rename corresponding 
views? 


No 


The Roof view under Floor Plans, in the Project Browser, has now been changed to Level 2. 


13. Click on the 12’-8” text, of the Level 2 datum, and change it to 13’-4", then press 
Enter. 


The second floor level is now set properly for our project. This value can be changed at any 
time during the project, but it is safer to set it as early as possible as some things do not 
automatically adjust, such as stairs. 


Next you will create a new Lere! datum for the roof. 
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14. While still in the South elevation view, select | 
Architecture > Datum > Level. 


Level 
15. Draw a new Level. 
Pick from left to right. 
b. Align the ends with the ends of the levels below. They 


will snap into place before you click. 





c. Draw the Leve/ datum anywhere above Level 2. 


Level 2 | 


d. Once drawn, edit the elevation text to be: 26’-8” —_— = aa 
e. Change the title from Lere/ 3 to Roof. ! 


f. Click Yes to rename corresponding views. 


When you select the Roof level datum in the South elevation, a | 

dashed line and a padlock should appear. This indicates the Levels —— — vel 

are locked together. If one moves, they all move. | 

__ 7.0. Footin ! 

5-0" a 

o Footin J 

There are just two more house cleaning items to do before drawing eee as 

the Level 2 walls. First, the Roof Framing view is tied to the Level New roof level added 

2 datum, so that will be deleted. You will create structural views 

later in the text. Second, you will apply a Vzew 

Template to the Level 2 view to make sure it is set up 

properly for a floor plan view; a Vzew Template is a Foor Plan P 


saved set of view parameters. 


16. Close the South elevation view. 


Prepertics bE 




















Floor Plan: Level 2 Open 
Graphics Open Sheet 
17. Right-click on the Roof Framing view a ia Close 
i scans teas e Find Refemna Views. 
listed under Floor Plans in the Project Browser | Dspiay Medet mentee O 
d select Del fi h TPIT cu ee pE 
ANd SEEGI elete trom the pop-up menu. cae ee Create View Template From Views. 
etal Number 
Rotation on Shee Duplicate View > 


18. Right-click on Level 2 and select Apply Visibility, Graphic Convert to independent view 


Template Properties... from the pop-up [iremm 


i aereas seene ; sonia Save to Froject as Image... 
menu (see Figure 5-3.8). Oi Se ee 
Properties help 


Apply Dependent Views. 


Cupy lo Clipbuard 
i : Project Browser -L Rename.. 
You are now in the Apply Template Properties SO Vews(l) a . 





E- Structural 
Œ- Floor Plan s Properties 


dialog box (Figure 5-3.9). Take a moment to 
notice the various settings it stores and 1s thus 
able to apply to the selected view. 


Save to New Fie... 


Search. 








Rool Framing 

Site Plan 

1.C, Footing 
È- Ceiling Plans 


: | evel | i 


FIGURE 5-3.8 
Apply View Template 
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E! Apply View Template K 


View templates View properties 
Discipline filter: Number of views with this template assigned: O 


<all> v Value | Include A 
See eo ee | 
eae ae a oN 
ao -p a 
aa ae e mama ae 
—— Pars Visibity” Show Orginal 
Architectural 2oof Plan W/G Ovwerides Modal : Edit... : 
Hectic Plan V/G Overrides Anmotath EO a 
Site Plani V/G Overrides Analytica: Edit... ; 
Esala g PO ae okie” T — 
Bnri maa Waöederi ARRONE... .....- 
eon e EE oT SUTE AE 
Eo o ree E 
Seyin 
Photographic Exposure. Edite. 1 
[M ny [show views Underlay Orientation Lookdown TTTS 


View Rance : Elit 


Cancel Apply Properties 


FIGURE 5-3.9 Apply View Template dialog box 






View type filter: 
Floor, STuctural, Area Flans w 


Names: 











TOU0N Ie 





IC ROOMS 


How do I modify a view template? 





19. Make sure Architectural Plan is selected on the left, and then click OK. 


FYI: When applied this way, the View Template only has a one-time effect on the selected view. 
That means, if the View Template is changed, the Views that have used it this way previously will 
not be updated. You would have to reapply the View Template to any views, if desired, after the 
View Template has been updated. You may select more than one View in the Project Browser and 
apply a View Template to all the selected Views at once. To create a permanent connection between 
a view and a view template, select the view template in the Properties palette while in the desired 
view. 


20. Open the Level 2 view. 


21. Set the View Scale to 1/4" = 1-0” and the Detail Level to Medium. 


Notice the exterior walls are already shown (Figure 5-3.10). If you recall, the exterior walls 
drawn on Level 1 were set to be 30’-0" tall. Also, Level 2 is at 13’-4’ with a cut plane 4”-0” 
above that; thus, Level 2 cuts the 30’-0" at 17'-4". This is why the exterior wall is shown and 
the interior walls are not; the interior walls are set to only extend up to Level 2, which was 
the Roof level initially. Finally, the Level 2 zzew is set to only look down to the Level 2 datum 
and not beyond. This is why we do not see the interior walls below even though we have not 
yet drawn a 3D element representing a floor. Next you will quickly explore these settings. 
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It is ideal to draw walls similar to how 
they would be constructed in the 
field. Walls which are tall and extend 
up multiple levels should be drawn as 
one wall. This helps to ensure the 
walls are always in proper alignment 
from floor to floor. 








On the other hand, if walls between 
floors align but are not connected, 
you would not likely want the wall to 
extend through the floor. If at some 
point in the design the walls needed 
to move out of alignment, it could be 
difficult if the wall had several hosted 
elements on it (i.e., wall cabinets, 
mirrors, urinals, etc.). 














FIGURE 5-3.10 Level 2 floor plan view 


View Range ~*~ 
Primary Range ` ; ; 
22. While in the Leze/ 2 view, make 
Top: ia’ w Offset: | 7 6" : : 
” sa = sure nothing is selected and note 
Cut plane: Associated Level (Level 2) Offset: |4 0" the Properties Palette is displaying the 
Bottom: Associated Level (level2) v| Offset: Level 2 View Properties. 
View Depth ; 
23. In the Properties Palette, scroll down 
Level: Assodated Level (level 2) ~ Offset: | 0' 07 


and click Edit next to Vzew Range. 


Learn more about view range 


<< Show [ «| Apply Cancel 


FIGURE 5-3.11 Level 2 floor plan view 


Looking at Figure 5-3.11, notice the Cut Plane 
is set at 4’-0", recalling that Level 2 is currently 


set at 13’-4" and could change if needed. ‘The 
View Depth setting determines how far down 
Revit looks into your 3D model. Often, the 
Bottom settings and View Depth are the same 
number; if not, anything between the Bottom 
settings and the Vzew Depth setting gets an 
override to a linestyle called Beyond. You will 
learn more about this later. 





The image to the right is a graphic FIGURE 5-3.12 Cut planes 
representation of the Level 1 and 2 Cut Planes 
on the Law Office model we are developing. 


24. Cancel out of the Wzew Range dialog box. 
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Second Floor Plan Interior Walls: 


You ate now ready to begin drawing the Level 2 interior walls. ‘The first thing you will do 1s 
learn how to copy walls from the first floor to the second floor, as some walls are in the 


same location on both floors (e.g., the toilet room walls typically align so the plumbing 
stacks). 


25. Open the Level 1 floor plan view. 


26. Holding the Ctrl key down allows you to select multiple objects. Select the walls 
highlighted in Figure 5-3.13. 

















FIGURE 5-3.13 Level 1 walls to be copied to Level 2 


27. With the four walls selected, click 
Modify | Walls > Clipboard > Copy. 


a. Notice in the lower right corner of the 
screen, Revit lists the number of elements 
currently selected (see image to the right). 
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Next you will copy the walls in the clipboard 
to Level 2. 












Ie. Cope ~ oy j 


CTT 
À G 
Join + we a « 


r Paste from Clipboard 


28. Click Modify to clear the current 
selection. 







Seleck + | Properlies 


29. Switch to Level 2 floor plan view. 


Properties Aligned to Selected Levels | ~“ 
30. Click Modify > Clipboard > Paste TA a ttn calerted View 
> Aligned to Current View (Figure ane HE __ i 
5-3.14). 
Floor Plan: Level? |L epee ace Qt 
Underlay Aa 






a iF 
te Aligned to Same Place 


(Zz Aligned Lu Picked Level 
e 


Extents A 
ih : 





The four walls have now been added to Level | Range: Base Level _ 
2 in your Revit model (Figure 5-3.15). Range Tap Las 


Underlay Orientation 


ereene 





Next you will learn how to 
trim the longer vertical wall FIGURE 5-3.14 Paste from clipboard 
back to the horizontal wall so 
all three vertical lines are the 
same length. 






31., Click Modify > Step H 33 (second click): 
Modify > Trim / pick wall here 
Extend Single 
Element 








Step #32 (first cick): 


pick south side of 
this wall 





+ a 
o> O FIGURE 5-3.15 


Level 2: Walls pasted from clipboard 





32. Click the horizontal wall as the trim boundary (Figure 5-3.15). 


33. Click the upper portion of the vertical wall (1.e., the portion you wish to keep) as 
shown in Figure 5-3.15. 


The wall should now be trimmed to match the adjacent walls just copied. Another way to 
achieve the same results is to simply select the vertical wall and drag its end-grip back to the 


horizontal wall. If you want to try this, click Undo and make the same edit using this 
technique. 
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34. 


35. 


36. 


Select Wall from the Architecture tab on the Ribbon. 


Make the following changes via the Rzbbon, Options Bar and Properties Palette: 
a. Wall style: Interior — 4 7/8" partition (1-hr) 
b. Heght: Roof 
c. Location Line: Wall Centerline 


Draw the five walls shown tn Figure 5-3.16. Do not add the dimensions at this time. 


REMEMBER: Dimensions are from the exterior face of the exterior walls and the centerline of all 
interior walls. 
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FIGURE 5-3.16 Level 2: Remaining wall to be added (detail level set to Coarse for clarity) 


You now have all the major Level 1 and Level 2 walls placed tn your Building Information 


Model (BIM). In the next exercise you will add doors and windows. 


37. Save your project. 


Don’t forget to frequently backup your Revit project file. This one file contains all your 
work; if 1t becomes corrupt or is accidentally overwritten you will have to start all over again! 
Well, at least that is what would happen 1n the real world. In this book you will get a new file 


to start with at the beginning of each chapter. 
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Exercise 5-4: 


Doors, Windows and Curtain Walls 





This lesson will take a closer look at inserting doors and windows. 


Now that you have sketched the walls, you will add some doors. A door symbol indicates 
which side the hinges are on and the direction the door opens. 


New doors are typically shown open 90 degrees in floor plans, which helps to avoid conflicts 
such as the door hitting an adjacent base cabinet. Additionally, to make it clear graphically, 
existing doors are shown open only 45 degrees. 


_ | 
Sadie 


Door symbol Example — New Door Door symbol Example — Existing Door 
drawn with 90 degree swing shown with 45 degree swing 


One of the most powerful features of any CAD program 1s tts ability to reuse previously 
drawn content. With Revit you can insert entire door systems (door, frame, trim, etc). You 
drew a 2D door symbol in Lesson 4; however, you will use Revit’s powerful Door tool which 
is fully 3D. 


For those new to drafting, you may find this comparison between CAD and hand-drafting 
interesting: when hand-drafting, one uses straight edges or a plastic template that has doors 
and other often used symbols to trace. 








EXPANDED HOUSE PLAN TEMPLATE 





ra oe , No. T-32_~ 






s z 

7 i aiis ie Bie w 

Breac oT — 

ouae e OOM — 

in: @ 4 Ad 4 
AE, 
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Hand Drafting Template — Plastic template with holes 


representing common residential shapes (at 4” — 1’-0") 


Image used by permission, Timely Templates 


www. timelytermplates.com 
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Doors in stud walls are dimensioned to the center of the door opening. On the other hand, 
and similar to dimensioning masonry walls, doors in masonry walls are dimensioned to the 
face. See example below. 


— + J 


| 3". 4" | D'a aT | 


Door Dimension Example — Dimension Door Dimension Example — Dimension 
to the center of the door opening the opening size and location 








Accessible Doors 


Most building codes in the US require that a door’s clear opening is a minimum of 32” wide. 
If you look at a typical commercial door that is open 90 degrees, you will notice that the 
stops on the door frame, the door thickness and the throw of the hinges all take space from 
the actual width of the door in the closed position; therefore 36” wide doors are typically 
used (see Figure 5-4.1). 


Door Stops are usually in integral 
part of the hollow metal door frame. 
me Their main function is to “stop” the 
me door when being shut. However, they 

w also provide visual privacy and can 
\ have sound or weather strips applied. 

\ Door stops are NOT typically drawn 


\ in floor plans. 
Hinge Throw is the distance the 


DOOR STOP — | 


(ALL 3 SIDES) door is projected out into the 
X : : : 
| | opening as the door ts opened, which 


varies relative to the hinge specified. 








HINGE THROW- 32” CLEAR (MIN) 











JE 
7A” DOOR WIDTH The 2” Wall dimension is the amount 
of wall many designers provide 
FIGURE 5-4.1 between the frame and any adjacent 
Details to know about accessible doors wall. This helps to ensure that the 


door will open the full 90 degrees 
regardless of the door hardware 
selected. 
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ee et Building Codes can vary regarding 
clearances required at a door, but most are 
pretty similar. Typically, doors that have 
BOTH a closer and a latch must have 
sufficient space for a handicapped person to 
operate the door. 


Pull Side of a door that is required to be 
accessible typically needs to have 18” clear 
from the edge of the door, not the outside 
edge of the frame, to any obstruction. An 
obstruction could be a wall, a base cabinet 
or furniture. 














MIN Push Side of a door that is required to be 
accessible typically needs to have 12” clear 











rE from the edge of the door to any 
` obstruction. 

Most building codes and the Americans 
Ao d S D with Disabilities Act (ADA) require slightly 





different dimensions depending on 
RE 5-4.2 re approach, meaning is the person 
mrdr POOP SE aC at access LOO approaching the door perpendicular or 


parallel to the wall or door? 


In this book, all doors adjacent to a wall will have a 2” dimension between the wall and the 
edge of the door frame (per Figure 5-4.3), and all other doors will be dimensioned. A note to 
this effect is usually found in a set of Construction Documents, which significantly reduces 
the number of doors that need to be dimensioned. 


5/8° GYP. BD. OVER 
STL. STUDS - SEE 
PLANS FOR WALL TYPE. 





TYP. DIMENSION -AT = 

PERPENDICULAR WALL <T TYPICAL UNLESS NOTED 

CONDI TIONS na = | OTHERWISE — MINIMUM OF 
e 3 ANCHORS PER JAMB 


SEE WALL TYPES. 


— FRAME SIZE EQUALS WALL 
HOLLOW METAL FRAME ee i l ae 


FIGURE 5-4.3 Typical hollow metal door jamb detail 
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Loading Additional Door Families: 


Revit has done an excellent job providing several different door families. This makes sense, 
seeing as doors are an important part of an architectural project. Some of the provided 
families include bi-fold, double, pocket, sectional (garage), and vertical rolling, to name a 
few. In addition to the library groups found on your local hard drive, many more are 
available via the web library feature (seek.autodesk.com) which requires an internet 


connection. 


The default template you started with, “Commercial-Default.rte”, only provides one door 
family. Each family typically contains multiple door sizes. If you want to insert additional 
styles, you will need to load additional Fawkes from the library. The reason for this step 1s 
that, when you load a family, Revit actually copies the data into your project file. If every 
possible group was loaded into your project at the beginning, not only would it be hard to 
find what you want in a large list of doors, but the files would also be several megabytes in 


size before you even drew the first wall. 


You will begin this section by loading a few additional Fawkes into your project. 


1. Open your project, if necessary. 


2. Select Insert > Load from Library > Load Family on the Rzbbon. 


4l 


Load 
Family 


Browse through the Doors folder for a moment (Fig. 5-4.4). The Doors folder is a sub-folder 
of the US Imperial library, Revit should have taken you there by default. If not you can 
browse to C:\ProgramData\Autodesk\RVT 2017\Libraries\US Imperial\Doors 


Each file represents a Family, each having one or more Types of varying sizes. Next, you will 


load three door families into your project. 


R Load Family 


Look in: | 1 Doors 


Name 

[| Commercial 

(| Hardware 

[| Residential 

Le Door-Curtain-Wall-Double-Glass.rfa 

a Door-Curtain-Wall-Double-Storefront.rfa 
Ly Door-Curtain-Wall-Single-Glass. a 

Lj Door-Double-Flush_Panel.rfa ig 
ee Door-Double-Flush_Panel-Double 

Lj Door-Double-Glass.rfa 

Lj Door-Double-Sliding.rfa 

ha Door-Opening.rfa 

™ Door-Overhead-Rolling.rfa 

Es Door-OQverhead-Sectional.rfa 

Ea Door-Single-Flush_Panel_Double-Acting,.rfa 


Lx Door-Single-Panel.rfa 
£ 


ing.rfa 


Files of type: All Supported Files (*.rfa, *,adsk) 





Tools F 


FIGURE 5-4.4 Door Families on hard drive 


5-43 


Date modified 


3/10/2016 10:22 PM 
3/10/2016 10:22 PM 
3/10/2016 10:22 PM 
1/22/2016 3:44 PM 
1/22/2016 5:44 PM 
1/22/2016 5:44 PM 
1/22/2016 344 PM 
1/22/2016 5:44 PM 
1/22/2016 5:44 PM 
1/22/2016 3:44 PM 
1/22/2016 5:45 PM 
1/22/2016 5:43 PM 
1/22/2016 3:44 PM 
1/22/2016 3:44 PM 
1/22/2016 3:44 PM 


Type 

File folder 
File folder 
File folder 
Autodesk F 
Autodesk F 
Autodesk F 
Autodesk F 
Autodesk F 
Autodesk F 
Autodesk F 
Autodesk F 
Autodesk F 
Autodesk F 
Autodesk F 


? x 


i@ehix & Views * 


Preview 





Autodesk Fw 


> 


File name: | Door-Double-Flush_Fanel.rfa a 


a 


C oa o 


Design Integration Using Autodesk Revit 2017 


3. Select Door-Double-Flush_Panel.rfa, and then click Open (Figure 5-4.4). 


This door family has a Type Catalog which allows users to limit how many Types are 
loaded into the project. In this commercial project we would not want to 6’-8” doors as they 
are more suited for residential projects. FYI: The Type Catalog ts a text file with the same 
name as the family—this file must be in the same folder as the family for Revit to “see” it. 


4. Inthe Type Catalog. Select 72” x 84” and then click OK (Figure 5-4.5). 


Specify Types 


Family: Types: 








Select one or more types on the right for each family listed on the left 


FIGURE 5-4.5 Type catalog for door family being loaded 


Door-Double-Flush_Panel.rf 





Cancel Help 


As soon as you click Open, the selected family is copied into your current project and 1s 


available for placement. 


5. Repeat Steps 2 — 4 to load the following door 
groups: 
a. Door-Curtain-Wall-Single-Glass 
b. Bifold-4 Panel.rfa 


FYI: This file is missing in Revit 2017; Load 
from provided online files or Autodesk 
SEEK. 


6. Inthe Project Browser, expand the Families category 
and then Doors to see the loaded door families 


(Figure 5-4.6). 


If you expand the Doors sub-category itself in the Project 
Browser, you see the predefined door sizes associated with 
that family. Right-clicking on a door size allows you to 
rename, delete or duplicate it. ‘To add a door size, you 


duplicate and then modify properties for the new item. 


5-8 Families 


H-A 


i+] 





H-A- 


m- 


|- Annotation Symbols 


Cable Trays 
Casework 


|- Ceilings 


Columns 


|---- Conduits 


Curtain Panels 
Curtain Systems 


)- Curtain Wall Mullions 


Detail tems 


«- Division Profiles 
. Doors 


Œ- Bifold-4 Panel 

Curtain Wall-Store Front-Dbl 
Doer-Curtain-Wall-Single-Glass 
Door-Double-Flush_Panel 


*)-- =] 


E-E Be) 


Single-Flush 


E- Duct Systems 
|» Ducts 


fm 





Flew Phirte 


FIGURE 5-4.6 Loaded door families 


FYI: The curtain wall “doors” will not show up when using the Door tool. These doors only work in a wall 


type that is a curtain wall (more on this later). 
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Placing Level 1 Doors: 


Next, you will start inserting 
the doors into the first floor 
plan. 


alle 


aS ys EMS 


© Cope ~ 
Ik, p 





HH 


= 
Tua- tal T 











7. Select Architecture Moy = a y Pn. a t “Oy 
> Door and then Select + | Properties | Clipboard | Geometry | Modi 
pick Single-Flush: Modify | Place Door | [= Horizontal | Tags... Leader P= 1/2" f 
36” x 84” from the Properties x | 






Type Selector on the | 
P i Single-Flush | 

roperties Palette. Also, N ee = (I 
select Tag on 


Placement on the “Lahr Ramee 
Ribbon. 


8. In the Level 1 floor plan view, insert one door in the Northeastern-most room as 
shown in Figure 5-4.7. 


a. Set the distance between the door opening and the adjacent wall to 4”. Refer 
back to Exercise 2-2 for a refresher on this. The 4” dimension accounts for a 


2" portion of wall and 2” door frame, which the Revit door families 
unfortunately do not show. See Figure 5-4.3. 
































FIGURE 5-4.7 First door placed on Level 1, Northeastern room 


Immediately after the door is inserted, or when the door ts selected, you can click on the 
horizontal or vertical flip-controls to position the door swing and hand as desired. 
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Since Tag on placement was selected on the Rzbbon, Revit automatically adds 
a Door Tag near the newly inserted door. ‘The door itself stores information 
about the door that can then be compiled in a door schedule. The doors are 
automatically numbered in the order they are placed. The number can be 


@ 


Tag on 
Placement 


changed at any time to suit the designer’s needs. Most architects and designers 
use “1x” or “1xx” (1.e., 12 or 120) numbers for the first floor and “2x” or “2xx”’ numbers for 


the second floor. 


The Door Tag can be moved simply by clicking on it to select it, and then clicking and 
dragging it to a new location. You may need to press the Tab key to pre-highlight the tag 


before you can select it. 


Also, with the Door Tag selected you can set the vertical or horizontal orientation and if a 
leader should be displayed when the tag is moved; it is done via the settings on the Options 


Bar. NOTE: The tag must be selected. 


9. With the newly inserted door selected, note the door’s Instance Properties in the 


Properties Palette. 


TIP: Type PP if the Properties Palette is not visible. 


Notice, in Figure 5-4.8, you see the Instance Parameters 
which are options that vary with each door, e.g., Sill 
Height and Door Number (Mark). These parameters 
control selected or yet to be created items. 


The Type Parameters are not visible in this dialog. ‘To 
be sure you want to make changes that affect all 
doors of that type, Revit forces you to click the “Edit 
Type” button and make changes in the Type Properties 
dialog. Also, in the Type Properties dialog, you can add 
additional predefined door sizes to the “Single- 
Flush” door family by clicking the Duplicate button; 
providing a new name and changing the “size” 
dimensions for that new Type. 


10. Click Modify to unselect the door. 


11. Finish inserting the 17 additional doors for 
Level 1. (Figure 5-4.9) Use the following 
guidelines: 


a. Use the door styles shown in 
Figure 5-4.9; doors not labeled 


are to be Single-Flush 36” x 84". 
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Properties mi 


Single-Flush 
36" x 4" 


v| Hg Edit Type 


Doors (1) 


Constraints A oA 


Lewel 2 : 
in u : f 


Construction 
Frame Type 
Materials and Finishes 
Frame Material 


FIGURE 5-4.8 Instance Properties for door 


Floor Plans 
DE 


b. While inserting doors, you can control the door swing by moving the cursor 
to one side of the wall or the other and by pressing the spacebar on the 
keyboard. 


c. The order in which the doors are placed does not matter; this means your 
door numbers may not match the numbers shown in the book. You will 
modify these numbers later in the book. 


d. Unless dimensioned, all doors are to be 4” away from adjacent wall; see 
Figure 5-4.3. Do not draw dimensions. 


e. Note that the image below has the Deta:/ Level set to Coarse, the Door Tags 
turned off and the scale temporarily modified to make the image more 
readable. You do not need to make these adjustments. If you do, set them 


back before proceeding. 


Double-Flush: 
T2" x 84" 





" S 


| — | 


\ 


MN 


Bifold-4 Panel: 


% 
q= 
(N 

1 
t 


b 
g 
, 


FIGURE 5-4.9 Level 1 doors to be inserted 
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Placing Level 2 Doors: 


Next you will start inserting the doors into the second floor plan. 


12. Place the 6 additional doors for Level 2, following the same guidelines as Level 1 
(Figure 5-4.10). 


FIGURE 5-4.10 Level 2 doors to be inserted 


A few additional doors will be added later. Note that the bottom of a door is automatically 
attached to the Lerel on which it is inserted. Also, because doors are 7’-0" tall, they pass 
through the view’s 4’-0" Cut Plane. Some Famihes, like these doors, are set to show 2D 
linework, or symbole lines in place of the 3D objects when cut in plan view. This allows the 
arc to appear that represents the swing of the door. In a 3D elevation or section view, the 
3D door object is shown, which is in the closed position in this case. 
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Note on Wall Openings: 


Although your building does not contain any openings, you will learn about them before 
moving on to placing windows. An opening is similar to a door in that, when placed, it 
removes a portion of wall automatically, creating a circulation route. Also, like doors, 
openings come in different pre-defined shapes and sizes. 


One common mistake is to break a wall so the floor plan appears to have an opening. 
However, when a section 1s cut through the opening, there is no wall above the opening. 
This is also problematic for the room tagging feature and the Cezéng Placement tool. 


One of the keys to working successfully in Revit is to model the building project just like you 
would build it, because that is the way Revit 1s designed to work. 


One opening family type can be found in the Openings folder, called Passage - Opening-Elipucal 
Arch. The Type Properties dialog for it is shown below (Figure 5-4.11). Notice the various 
fields that can be filled in. For example, you could enter how much 1t would cost to 
construct an opening with an arched top in the Cost field. 


FYI: Be sure to review the tools on the Opening panel, located on the Architecture tab as well. 


Type Properties x 
Family: Passage Opening-Gliptical Arch wh Load... 
Type: 36" x 84" we Duplicate... 
Rename... 


Type Parameters 


Parameter Value =| a 
B = : A 


Spring Offset , 








q ven, [eat Pa 7 Ca ee] 


FIGURE 5-4.11 Properties for wall opening 
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Insert Windows: 


Adding windows to your project is very similar to adding doors. The template file you 
started from has one family preloaded into your project; it is called Fixed. By contrast, the 
Residential template has three: Casement with Trim, Double Hung with Trim and Fixed 
with Trim. While in the Window tool and looking at the Element Type Selector drop-down, you 
will see the various sizes available for insertion. Additional Fawkes can be loaded, similar to 
how you loaded the doors, although your project will only use the Fixed family and Store 
Front walls which are covered directly after the windows. 


Most of the exterior fenestrations will be Store Front walls. However a few windows, aka 
punched openings, will be placed along the east wall. 


13. Switch to the Level 1 floor plan view. 














14. Using the Window tool, on eA i-a- sa-vitaA t-] 
the Basics tab, select Fixed: | Architecture Structure Systems insert otat 
24" x 48" in the Element Type 5 ri j TE Cope ~ 
Selector. È a ir £ 


cd Cut ~ = 2- * 


Modify E Paste 
=i 7 E# | d loin ~ [E & 


We actually want a 48” x 48” - 
Select + | Properties | Clipboard | Geometry 


window, but one does not exist. The 
next steps will walk you through the | 
process of creating a new Type within Properties x 
the Fixed window family. 








Fixed 





| 
| 
| 





15. Select Edit Type from the a 
Properties Palette (Figure 5- 
P (Pigu | New Windows v| Ha Edit Type | } 
4.12). 
| Constraints A 
. À | Sil Hegt OO yŤż PO r 
16. Click Duplicate. identity Data | a 
[mage O a la 
17. For the name of the new [Oommen ñaaa 
Type, enter: 48"x 48” and M k üŤCÜËÜa 
then click OK (Figure 5- i ages se 
4.13) . FIGURE 5-4.12 Window type properties 
You now have a new Type named 
48" x 48" but the parameters are still set for the 
Name x 


24" x 48" Type that was selected when you clicked 


Duplicate. Next you will adjust those settings. — 
Name: 43 x 43" 


18. Make sure the Width and Height are both 
set to 4’-0" (Figure 5-4.14). [ oœ | c 


I . . : FIGURE 5-4.13 Name new family type 
The sill height will be different for each floor, so 


you will not bother to change that setting. 
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Type Properties x CEEE 
Family: Fixed | Load... | 
me: [a | (eee | st 
i 
Rename... | cn 
Type Parameters 


— e | e ë 
Ce 1 + U ti a | 
Glass Pane Material 
Sash Material 
i ' m 
ee Tee = g sre fe pea ws Get ee Sm 
= P0900000 


| << Preview | Canal Apply | 





12" E 8" 


4' a g" 


8 z B" 


FIGURE 5-4.14 Window type properties 


d' o g" 


8 as g" 


19. Insert the windows as shown in Figure 5- | 
4.15; be sure to adjust the window locations to 
match the dimensions shown. Do not add the 
dimensions. 


4 ss g" 


the wall so the glass and window frame are on 
the exterior side of the wall. Use the flip 


20. Be sure to click towards the exterior side of | 
controls if any correction ts needed. 


8 E g" 


4 x g" 


TIP: To edit location: Modify È Select window È Adjust 


temporary dimension witness lines D Edit temporary 
dimension text, just like repositioning doors. 


FIGURE 5-4.15 
Level 1 windows to be added; 
North East corner of plan 
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With a window Type, not only is the window size pre-defined, but the vertical distance off 
the ground is as well. Next you will see where this setting is stored. 


21. Select one of the windows that you just placed in the wall. 


Properties 





Fixed 
Aa n x 45" 


Windows (1) v| Hg Edit Type 


Constraints 


Level 


"iia , FF 
Identity Data 
Image 





T 
hak a EA 
paoros a EAEE 
Phase Created New Construction 
Tiei ae 


Other 


Head Height T g" : 7 


Material 2 


Gas ne 


a 


+> yii; 


+> ee 


< > i ee 


Properties help Apply 


FIGURE 5-4.16 Window instance properties 


Ah 


As previously discussed, this dialog shows you the 
various settings for the selected item, a window in this 
case (Figure 5-4.16). 


As you might guess, the same size window could have 
more than one sill height (1.e., distance from the floor 
to the bottom of the window). So Revit lets you 
adjust this setting on a window by window basis. 


Another setting you might have noticed by now 1s the 
Phase Created. This is part of what makes Revit a 4D 
program; the fourth dimension is time. Again, you 
might have several windows that are existing and two 
to three new ones in an addition, all the same size 
window. Revit lets you do that! 


22. Set the S4% Height to 3’-8" and click OK. 


23. Repeat the previous step for the remaining 
three windows. 


Copying Windows from Level 1 to Level 2: 


In the next few steps you will copy the windows from Level 1 up to Level 2. You will use a 
slightly different technique than when you copied the walls. 


24. Select the four windows on Level 1. ir Se 


25. Click Copy in the Cépboard panel, not the Modify panel. ince M 


" F 


Clipboard 
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26. Without the need to leave the Level 1 
view, click Modify > Clipboard > 
Paste > Aligned to Selected Levels 
(Figure 5-4.18). 








Modify 
r 


27. Click Level 2 and then OK (Figure 5- ded ~ Pimpet | 
4.17). 


Properlies 


Select Levels x 


Aligned to Current View 
= 
ia Aligned to Same Place 


T.Q. Footing 





FIGURE 5-4.17 Paste aligned options 
TIP: On a high rise building it would be 
possible to select multiple levels and have the 
chipboard contents copied to multiple floors at 
once! 


28. Switch to Level 2 to see the newly added windows. 


29. Change the sill height for the Level 2 windows to 3’-4". 


CLEANING HOUSE 


As previously mentioned, you can view the various Families and 
Types loaded into your project via the Project Browser. The more 
Families and Types you have loaded the larger your file is, whether 
or not you are using them in your project. Therefore, it is a good i , 
idea to get rid of any door, window, etc., that you know you will l6 x 7 
not need in the current project. You do not have to delete any at : 16" x 72" 
this time, but this is how you do tt: ua E A 
24" x 48" 


G- Windows 
g- Fixed 
16" x 24" 


e In the Project Browser, navigate to Families > Windows > : 24" x 72" 


Fixed. Right-click on 36” x 72” and select Delete. | 36" x 24" 
36" x 48" 


Another reason to delete types 1s to avoid mistakes. As you have | 
seen, loading a door family brings in 6'-8” and 7'-0” tall doors. On ‘oo AB" x AB" 


a commercial project you would rarely use 6'-8” tall doors, so it 
would be a good idea to delete them from the project so you do 
not accidentally pick them. 


FIGURE: Project Browser 
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Placing Curtain Walls: 


In addition to what are often referred to as punched openings, or the windows, Revit also 
provides a wall type called Curtain Wall. Curtain Walls are placed using the Wall tool, rather 
than the Window tool, but represent an expanse of glass. 


If you select the Wal tool, you will see that the commercial template you started with 
provides three Curtain Wall types: Curtain Wall, Exterior Glazing and Storefront. 


The first one, Curtain Wall, represents one extreme, that being a blank slate in which you 
totally design the mullion layout. When the wall is placed, you basıcally have a panel of glass 
the entire length and height of the wall. 


The second wall type, Exterior Glazing, has the glass divided up, but does not provide any 
mullions. This would be like a butt-glazed system until mullions are added. 


Thirdly, the Storefront wall type represents the other extreme where mullions are placed in 
both the horizontal and vertical direction at a specific spacing. The layout is locked down, 
1.e., pinned, and cannot be accidentally modified unless a mullion ts manually un-pinned. For 
simplicity in this tutortal, this will be the system you use. 


A Curtain Wall has four primary elements: 


Wall 
Panel 
Grid 


Mullion 


Fach of these elements must be individually 
selected in order to edit them. You often 
have to tap the Tab key to cycle through 
and select something specific; once the item 
is pre-highlighted, you click to select it. 


The blank slate Curtain Wall wall type 
represents the simplest condition: the wall 
and a single panel that coincides with the 
wall (see Figure 5-4.19). 








FIGURE 5-4.19 Curtain wall 
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To begin dividing up a curtain wall you need 
to add Curtain Grids (see Figure 5-4.20); 
Revit has a specific tool for this on the 
Home tab. When a Curtain Grid is added, the 
panel in which it was placed gets split. 
The image to the right has: 

8 Curtain Panels 

4 Curtain Wall Grids 

1 Wall 
When a Curtain Grid is selected, you may 
adjust its location with the More tool or the 


temporary dimensions. 
FIGURE 5-4.20 Curtain wall with grids added 


When a Curtain Panel is selected, you can swap 1t out with other Revit elements such as 
walls and special curtain wall doors. 


Once Curtain Grids have been placed, you 
may use the Mullion tool to place Mullions 
on Curtain Grids. 


The image to the right shows Mullions at each 
of the four grids and along the perimeter. A 
portion of a Mullion was deleted at the 
bottom edge and a Curtain Panel was 
swapped out for a door (Figure 5-4.21). 


The image to the right has: 


7 Curtain Panels 

4 Curtain Wall Grids 

21 Curtain Wall Mullions 
1 Door FIGURE 5-4.21 Curtain wall with mullions added 
1 Wall 





Notice the large number of mullions 1n the list above. Mullions stop and start at each Curtain 
Grid intersection. This made it easy to select the mullion at the desired door opening location 
and simply delete it. 
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The next few steps will walk you through adding 
curtain walls to the Level 1 Floor Plan. 


30. Switch to the Level 1 floor plan view. 
31. Select the Wall tool on the Rzbbon. 


32. Select the wall style named Storefront from 
the Type Selector (Figure 5-4.22). 


Before drawing the Storefront wall type you will review 
its properties. 
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Basic Wall 
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Ketaining - 12" Concrete 
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Curtain Wall 
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Stacked Wall 





FIGURE 5-4.22 


Curtain wall named Storefront 


Floor Plans 





33. Note the Instance Properties via the Properties Palette. 


Properties x 
| =- ‘Take a moment to notice a few things about 


the information presented (Figure 5-4.23). 






Curtain Wall 





Jaee The Base Constraint is equal to the floor plan 
a level you are currently on. Keep in mind 
ee | Bis Edit type Level 1 refers to the Level datum and not the 
Constraints | ñ A^ name of the ezew that you are in. 
Base Constraint fi 


Base Offset 


The S2/ Height is set by the Base Offset 
parameter and the Head Height 1s set by Top 
Constraint. 





Because these are Instance Parameters they can 


„Tepis Attached l Llene o Vary from location to location within the 
Room Bounding 7 | | project. 
Related to Mass : = 
Vertical Grid | R 34. Make the following adjustments: 
| Number 4 p: oy 
Justification ‘Beginning : : f. Base Offset: 2 -0 
[Ange Om UN Onn n g. Unconnected Height: 6'-0" 
A 
— = 2 n 35. Click the Edit Type button to view 
[........ a anie eea e MORENE EATE ia the Type Propertie f. 
Justification Beginning E 
Offset 0'0" ie 
Properties help Apply 


FIGURE 5-4.23 Storefront stance properties 
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Again, take a moment to notice a few 
a . things about the information 
om ee ~] ee: presented (Figure 5-4.24). 


Type Properties x 


Type: ‘Storefront w | Duplicate... | 
Each wall type has a Function setting; 
this one is set to Exterior. Others may 


Type Parameters . , 
be set to Interior, Foundation, 


bee o o e OE Retaining, Soffit, or Core-Shaft. This 


| Rename... | 


| as | E 


(Finet eno sd setting has an effect on how the wall 
Automatically Embed M ve is drawn and may be used by energy 


eR. ncntntsistbiiiensnenin TR ee eR iscnmcnitcctcn analysis programs. 
Join Condition : ical Grid Continuous i 





Materia = am Fi oe 
| Piatt = | nC 





Automatically Embed allows one wall to 
Vertical Grid | cut a hole in another, similar to what 
PE eanan aa a door or window does when placed 
Adjust for Muliion Sze O a ava, 


| Structural Material l 



















[Layout een, Fixed Distance Various rules on the mullions and 


Spacing Ae their spacing are adjustable here. 


Pan ee 







=E 


[Interior Type ‘Rectangular Mullion ; 2.5" x 5" 
Border 1 Type : angular Mullion : 2.5" x 5" 


Border 2 Type “Rectangular Mullion Aa ka 


36. Press OK to close out of the 
open dialog box. 


DD 









| J 





Interior Type Rectangular Mullion:2.5°x5"R 
Border I Type Rectangular Mullion: 2.5°x5"R 37. In the Northwest corner of 
i ~ | the building, snap to the 
2g Preview [ox ] | Cancel Apply middle of the wall, 4'-0" 
down from the corner and 
FIGURE 5-4.24 Storefront Type properties then click. (See Figures 5- 
4.25a and 5-4.26 for the 


location.) 


38. Move your cursor straight downward, along the 
wall, and click when the temporary dimension reads 


14’-0" (see Figure 5-4.25b). 


The Curtain Wall is now placed in the West wall (Figure 5- 
4.25c). The flip-control appears on the exterior side of the 
curtain wall when it 1s selected, similar to regular walls. If the 
flip-control is on the interior side of the wall, (as in Figure 5- 
4.25c), click the control to flip the curtain wall so the glass 
favors the exterior side of the wall. 





FIGURE 5-4.25A 
Storefront — first pick 
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FIGURE 5-4.25B Storefront — second pick FIGURE 5-4.25C Storefront — selected 


| =<, You have now placed your first curtain 


wall. The next few steps will instruct 
you to add the remaining curtain walls. 
Several will be similar to the first one, 
with some occurring on each floor. 
However, at the main entry you will add 
two-story tall curtain walls that will 
extend past the second floor, which will 
then automatically show up in both 
floor plans. 



























TI 


FIGURE 5-4.26 


Storefront — location 
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Notice, in Figure 5-4.27, that the curtain wall already has mullions; this is based on the 


settings for the [ype named “Storefront” we used. 
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FIGURE 5-4.27 Storefront — shown in 3D view 
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39. Add four more Storefront type curtain walls using the same settings: 


h. See Figure 5-4.28 for locations. 


i. Do not add the dimensions at this time. 


ws 
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X 


e 
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i 


TIP: Draw Detail Lines first to help position the edges of the curtain wall within the main wall. 
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r-o" t-o | 
FIGURE 5-4.28 Storefront — additional Level 1 locations 
40. Add the three curtain walls at the 
main entry. 
j. Base Offset: 0-0” 
k. Unconnected Height: 21'-4" 

















See Figure 5-4.29 
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O CN V ret ttt etn 
N D L “I l N et RÜ TENI 
A i J N N = 1 ws l X N $ D Ñ X a I 
oo TY 
J 
T 4 
O 
I 
I ŘŘŘŘŘ_ x 
2-8" 8' - 8" 2' - 8" 

















FIGURE 5-4.29 Storefront — additions at main entry 


5-61 


Design Integration Using Autodesk Revit 2017 
a 


The mullions will be adjusted tn the chapter that deals with creating and editing elevations. 


Next, you will draw a curtain wall along the curved wall. This will also be a two-story tall 
wall. You will learn how it is possible to draw walls based on linework that existing within 


other elements, such as walls. This bypasses the need to pick the points to define the wall 
length, and angle if curved. 


41. Place the curved curtain wall (Figure 5-4.30.A): 
l. Wall type: Curtain wall: Storefront 
m. Base Offset: 0-0” 
n. Unconnected Height: 21’-4" 


Select the “pick” tool in the Draw panel (Step #1 in image below). 
p. Click the centerline of the curved wall (Figure 5-4.30B). 
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FIGURE 5-4.30B Curved Storefront — placement via the “pick” option 
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Because the curtain wall is the same length as the 
solid curved wall, the sweeps in the wall cannot be 
created; this is not a problem in this case. The 
curtain wall is not as tall as the solid wall, so some 
of the wall still exists above the curtain wall as seen 
in the image to the right. 


42. Click the “X?” to close the warning. 


Warning: 1 out of 5 i=] 


Could not create integral wall sweep for wall instance. Sweep position is outside of + 
its wall, Please check sweep parameters, 


For some reason, the way Revit is programmed, the 


curtain wall may extend past the curved wall we selected 


so one quick correction is required (next three steps). 


43. Select the curtain wall; be sure to select the 


dashed line that represents the entire length of 


wall, not a mullion or curtain grid. 


44. A round grip appears at the end of a wall when 


it is selected; right-click on the grip. 


45. Select Disallow Join (Figure 5-4.32). 





\ 


SX Cancel 


Lr 

















Repeat [Wall] 





Recent Commands r 
Drag End 

Disallow Join 

Hide in View 

Override Graphics in View + 
Create Similar 

Edit Family 


Select Previous 





Find Referring Views 


Zoom In Region 
Zoom Out (2x) 
Zoom To Fit 


Previous Pan/Zoom 





Next Pan/Zoom 











¥ Properties 


FIGURE 5-4.32 
Right-click on wall grip 
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FIGURE 5-4.31 
Storefront — problem at jamb 
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46. Click and drag the grip down and snap to the 
endpoint of the vertical wall (Figure 5-4.33) 


The curtain wall is now adjusted to the correct length. You are 
now ready to add the remaining curtain walls on Level 2. 











FIGURE 5-4.33 
Relocated wall grip 


TIP: The Disallow Join feature works on regular walls. One 

popular use is when a new wall abuts an existing wall and you do 

not want them to join. For example, if the exterior wall were 
R existing and the interior partition new, you would want a line to 


separate them as in Figure 5-4.34. You do not need to make this 
change to your model. 


| 


FIGURE 5-4.34 
Disallow Join example 











47. Switch to the Level 2 floor 
plan view. 


Notice the four curtain wall elements 
drawn 21'-4" tall are visible right away in 
the Level 2 view because they pass 
through this view’s Cut Plane. 














FIGURE 5-4.35 


Level 2 — Two story curtain walls automatically seen 
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48. Using the techniques previously covered, copy and paste the five curtain walls from 
Level 1 to Level 2. 


q. See Figure 5-4.36. 


r. All dimensions and settings should remain the same as Level 1. 


Sel! LI] LI IL_/ [L__/ LU 














FIGURE 5-4.36 Ll 
Level 2 — remaining storefront walls added 


Your project now has a lot of glass to allow daylight to enter the building! Later in the text 
you will add sun shades to reduce the amount of hot summer sun that enters the office. 
Looking at the default 3D view, you can see your building already starting to take shape. 





FIGURE 5-4.37 
3D view — Showing Storefront added 
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Self-Exam: 


The following questions can be used as a way to check your knowledge of this lesson. The answers 
can be found at the bottom of the page. 


1. 


The Options Bar allows you to select the height your wall will be drawn at. (T/F) 


It is not possible to draw a wall with the interior or exterior face of the core as the 
reference point. (T/F) 


Objects cannot be moved accurately with the More tool. (T/F) 


The tool, in the Quick Access Toolbar, has to be selected in order to select 
an object in your project. 


A wall has to be to see its flip icon. 


Review Questions: 


The following questions may be assigned by your instructor as a way to assess your knowledge of this 
section. Your instructor has the answers to the review questions. 


1. Revit comes with many predefined doors and windows. (T/F) 

2. The Project Information dialog allows you to enter data about the project, some of 
which is automatically added to sheet titleblock. (T/F) 

3. You can delete unused families and types in the Project Browser. (T/E) 

4. Itis not possible to add a new window type to a window family. (T/F) 

5. Itis not possible to select which side of the wall a window should be on while you 
are inserting the window. (T/F) 

6. What tool will break a wall into two smaller pieces? 

7. The tool allows you to match the surface of two adjacent walls. 

8. Use the key, on the keyboard, to flip the door swing while placing 
doors using the Door tool. 

9. You adjust the location of a dimension’s witness line by clicking on (or dragging) its 

10. The file has a few doors, windows and walls preloaded in tt. 


SELF-EXAM ANSWERS: 
1—T,2-—F,3-—F, 4- Modify, 5 — Selected 
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Lesson 6 


Roofs, Floors & Ceilings 


Now that you have the floor plans developed to a point where only minor changes will 
occur, you can start thinking about the horizontal planes within the building: roofs, floors 
and ceilings. 


In this text you will start with the roof. This is the first element most often modeled of the 
three elements covered in this chapter. It is first because, with the roof in place, the exterior 
of the building begins to take its final shape, specifically in 3D and camera views. 


Floors and ceilings are then added so the building sections start to take shape. ‘These 
elements, plus a consultation with the mechanical engineer on the approximate size of the 
ductwork, will help to determine the distance required between the floors and the roof. 


The depth of the structural system is also an important factor when processing the 
horizontal conditions of your building. This will be covered in a later chapter, but in reality 
would be considered parallel with the information covered in this chapter via the structural 
engineer. 


LA > oe iiig S 


at : 
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Building section showing floors, ceilings and the roof; notice structural and ductwork as well, 
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Exercise 6-1: 


Introduction to the Roof Tool 


In this lesson you will look at the various ways to use the Rooftool to draw the more 
common roof forms used in architecture today. 


Start a New Revit Project: 


You will start a new project for this lesson so you can quickly compare the results of using 
the Roof tool. 


1. Start a new project using the default.rte template. 
2. Switch to the North elevation view and rename the level named Leve/ 2 to T.O. 
Masonry. This will be the reference point for your roof. Click Yes to rename 


corresponding views automatically. 


TIP: Just select the Level datum and click on the level 


datum’s text to rename. T.O. Masonry 
10- 0 EP 


3. Switch to the Level 1 Floor Plan view. 


Drawing the Buildings: 


4. Set the Level 1 “Detail Level” to medium, so the TS es 


material hatching 1s visible within the walls. F] Coane i 


TIP: Use the View Control Bar at the bottom. 





5. Using the Wall tool with the wall Type set to 
“Exterior - Brick on Mtl. Stud,” and draw a 
40’-0" x 20’-0" building (Figure 6-1.1). 


FYI: The default Wall height is OK; it should be 20-0". 


Roof, Floors & Ceilings 





Be sure to draw the building E 
within the elevation tags. 


TIP: You can draw the building 
in one step if you use the 
Rectangle option on the Ribbon, 
while using the Wall tool. 


Elevations tags — (4) are shown which 


correspond to the (4) elevation views 
listed in the Project Browser. 





A 


FIGURE 6-1.1 Bldg. and Elev. tags 


You will copy the building so that you have a total of four buildings. You will draw a 
different type of roof on each one. 


6. Drag a window around the walls to select them. Then use the Array command to set 
up four buildings 35’-0" O.C. (Figure 6-1.2). See the Array Tip below. 


TIP: Zoom in and make 9 

sure the brick is on the 

exterior side of the wall. If 

not, you can select each wall 

and click its flip icon. 

ARRAY TIP: Select the 
first building, select Array, = 
and then, just lke the 
Copy command, define a 
copy 25" to the right, then 
enter the number of coptes. 





FIGURE 6-1.2 Four buildings 


7. Select all of the buildings and click Ungroup ca 
x 


from the Rzbbon. 
Ungroup 
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Hip Roof: 


The various roof forms are largely defined by the “Defines slope” setting. 
This is displayed in the Options Barwhile the Roof tool 1s active. When a 
wall is selected and the “Defines slope” option is selected, the roof above 
that portion of wall slopes. You will see this more clearly in the examples 
below. 







ar Roof by Footprint 


a. Roof by Extrusion 


8. Switch to the T.O. Masonry Floor Plan view. a ess 
oof by Face 


9. Select the Architecture > Build > Roof (down-arron) > WS Rook sot 
Roof by Footprint tool. : | 


YS Roof: Fascia 
SZ Roof: Gutter 


10. Set the overhang to 2’-0" and make sure Defines slope is 
selected (checked) on the Options Bar. 


[v] Defines slope | Overhang: 2' 0" [_] Extend to wall core i 


11. Select the four walls of the West building, clicking each 
wall one at a time. 








TIP: Make sure you select towards the exterior side of the wall; notice the 
review Line before clicking. 


12. Click Finish Edit Mode (..e., the green check mark) on 
the Rzbbon to finish the Roof tool. 


13. Click Yes to attach the roof to the walls. 





14. Switch to the South elevation (Figure 6-1.3). 



































FIGURE 6-1.3 South elevation — Hip roof 


You will notice that the default wall height is much higher than what we ultimately want. 
However, when the roof is drawn at the correct elevation and you attach the walls to the 
roof, the walls automatically adjust to stop under the roof object. Additionally, if the roof ts 
raised or lowered later, the walls will follow; you can try this in the South elevation view by 
simply using the Moze tool. REMEMBER: You can make revisions in any view. 
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15. Switch to the 3D view using the icon on the QAT (Figure 6-1.4). 


You can change the “model graphics 
style” to Shading if you would like. 
Select the Vzsual Styl icon on the 
View Control Bar at the bottom. 





FIGURE 6-1.4 3D view — hip roof 
Gable Roof: 
16. Switch back to the T.O. Masonry view (not the ceiling plan for this level). 


17. Select the Roof tool and then Roof by Footprint. 


18. Set the overhang to 2'-0" and make sure Defines slope is selected (checked) on the 
Options Bar. 


19. Only select the two long (40’-0") walls. 


20. Uncheck the Defines slope option. 


21. Select the remaining two walls (Figure 6-1.5). x< 
22. Pick the green check mark on the Rzbdo0n to finish the roof. | Sf 
23. Select Yes to attach the walls to the roof. Mode 


24. Switch to the South elevation view (Figure 6-1.6). 
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FIGURE 6-1.5 Gable — plan view 
































FIGURE 6-1.6 South elevation — gable roof 


25. Switch to the 3D view (Figure 6-1.7). 


Notice the wall extends up to conform to the underside of the roof on the gable ends. 


FYI: You may be wondering why the roofs look odd in the floor plan view. If you remember, each view has its own cut 
plane. [he cut plane happens to be lower than the highest part of the roof — thus, the roof ts shown cut at the cut 
plane. If you go to Properties Palette È View Range (while nothing is selected) and then adjust the cut plane to be 
higher than the highest point of the roof, then you null see the ridge Line. 
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“= 


FIGURE 6-1.7 3D view — gable roof 


Shed Roof: 
26. Switch back to the T.O. Masonry view. 
27. Select the Roof tool, and then Roof by Footprint. 
Slope 
28. Check Defines slope on the Opions Bar. Control 


29. Set the overhang to 2’-0" on the Opions Bar. 


30. Select the East wall (40’-0" wall, right-hand side). 


Control 


31. Uncheck Defines slope in the Opions Bar. 


Arrows 


32. Select the remaining three walls (Figure 6-1.8). 





FIGURE 6-1.8 Selected walls 
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33. Set the Slope, or roof pitch, to 3/12 (Figure 6-1.9) Properties x 
on the Properties Palette. 
| Basic Roof 3 
: , Generic - 12” 
34. Click Apply on the Properties Palette. 
Roofs v Ha Edit Type 
35. Pick the green check mark on the Rzbdon to Constraints a A 
. Base Level Level 2 
finish the roof. ee 
Related to Mass 
36. Select Yes to attach the walls to the roof. Base Offset From Level 0° 0" 
Cutoff Level None 
Cutoff Offset D' 0 
Revit x Construction a 






Rafter Cut 
Would you like to attach the highlighted walls Fascia Depth 
to the roof? Maximum Ridge He ' 11 1/4 
Dimensions 
Slope 


No Thickness j o 


Volume 896.88 CF 


Plumb Cut 


>» 


Properties help Apply 


FIGURE 6-1.9 


FYI: You can also change the slope of the roof by changing the Slope Properties for Roof tool 


Control text (see Figure 6-1.8), just select the text and type a new number. 


TIP: You can use the Control Arrows, while the roof ine ts still selected, to flip the orientation of the roof overhang if 
you accidentally selected the wrong side of the wall and the overhang is on the inside of the building. 


37. Switch to the South elevation view (Figure 6-1.10). 




















FIGURE 6-1.10 South elevation — shed roof 
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38. Switch to the Default 3D view (Figure 6-1.11). 











FIGURE 6-1.11 Default 3D view — shed roof 


Once the roof is drawn, you can easily change the roofs overhang. You will try this on the 
shed roof. You will also make the roof slope in the opposite direction. 


39. 


40. 


41. 


42. 


43. 


In T.O. Masonry view, Select Modify from the Rzbbon, and then select the shed 
roof. 


Click Edit Footprint from the Ribbon. n À 
| Edit 
Click on the East roof sketch-line to select it. Footprint 


Uncheck Defines slope from the Options Bar. 


Now select the West roofline and check Defines slope. 


If you were to select the green check mark now, the shed roof would be sloping in the 
opposite direction. But, before you do that, you will adjust the roof overhang at the high 


side. 


44. 


Click on the East roofline again, to select tt. 
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45. Change the overhang to 6’-0" in the Opizons Bar. 
Changing the overhang only affects the selected roofline. 
46. Select the green check mark. 


47. Switch to the South view to see the change (Figure 6-1.12). 





Thus you can see it is easter to edit an object than to delete it and 
start over. Just remember you have to be in sketch mode (1.e., Edit 





Sketch) to make changes to the roof. Also, when a sketch line is FIGURE 6-1.12 South 
selected, tts properties are displayed in the Properties Palette. ‘That elevation — shed roof 
concludes the shed roof example. (revised) 

Flat Roof: 


48. Switch back to the T.O. Masonry Floor Plan view. 


49. Select Architecture > Roof > Roof by Footprint. 


50. Set the overhang to 2'-0” and make sure Defines slope 1s not selected (1.e., un- 
checked) in the Options Bar. 


51. Select all four walls. 


52. Pick the green check mark. 


53. Select Yes to attach the walls to the roof. 

















Level 4 
7 oO. oe 


FIGURE 6-1.13 South elevation — flat roof 


54. Switch to the South elevation view (Figure 6-1.13). 
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55. Also, take a look at the Default 3D view (Figure 6-1.14). 
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FIGURE 6-1.14 Default 3D view — flat roof 


56. Save your project as ex6-1.rvt. 


Want More? 


Revit has additional tools and techniques available for creating more complex roof forms. 
However, that is beyond the scope of this book. If you want to learn more about roofs, or 
anything else, take a look at one of the following resources: 


Revit Web Site (www.autodesk.com) 
Revit Newsgroup (potential answers to specific questions) 
WWw.augi.com; www.tevitcity.com; www.autodesk.com; www.revitforum.org 


Revit Blogs information from individuals (some work for Autodesk and some don’t) 
www.revitoped.com, revitclinic.typepad.com, do-u-revit.blogspot.com 
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Reference material: Roof position relative to wall 


The remaining pages in this chapter are for reference only and do not need to be done to 
your model. You are encouraged to study this information so you become more familiar 
with how the Rooftool works. 


The following examples use a brick and concrete wall example. The image below shows the 
Structure properties for said wall type. Notice the only ttem within the Core Boundary section 1s 
the Masonry — Concrete Block (1.e., CMU) which is 7°” thick (nominally 8”). Keep this in mind 
as you read through the remaining material. 


Edit Assembly x 
Family: Basic Wall 
Type: Exterior - Brick on CMU 
Total thickness: 1’ 71/2" Sample Height: 
Resistance (R): 31.6278 (h-ft2-°F)/BTU 
Thermal Mass: 28.6462 BTU/F 
La 
om EXTERIOR SIDE 





Structure [1] ConcreteM (0° 7 5/3" 
Core Boundar Layers Below 0° 0“ ) | : 
8 |Substrate [2] ‘Metal Furri (0° 15/8" A x 
INTERIOR SIDE 
Insert Delete Up Down 

Default Wrapping 

At Inserts: _ At Ends: 
Do not wrap E None “v 


Modify Vertical Structure (Section Preview only) 
Modify Merge Regions Sweeps 


Assign Layers Split Region Reveals 


cree [Ot 


The following examples will show you how to control the position of the roof system 
relative to the wall below, both vertically and horizontally. The roof properties that dictate its 
position basically involve relationships between three things: the Level Datum, the exterior 
Wall System and the bottom edge of the Roof System. There are several other properties 
(e.g., pitch, construction, fascia, etc.) related to the roof that will not be mentioned at the 
moment so the reader may focus on a few basic principles. 


6-12 


Roof, Floors & Ceilings 


The examples on this page show a sloped roof sketched with Extend into wall (to core) enabled 


and the Overhang set to 2’-0". Because Extend into wall (to core) was selected, the bottom edge 
of the roof is positioned relative to the Core Boundary of the exterior wall rather than the 
finished face of the wall. See the discussion about the wall’s Core Boundary on the previous 


page. 








Level 2 Level 2 














Ref 
Point 











Ref 
Point 














SESS, 


Em RE paar Sites Salata | 
ER ECORI EA 



































Wall 
Wall 
Core fere p 


Extend to Core + Rafter Extend to Core + Truss 


Revit Roof Properties under Consideration: 


Extend Into Wall: 


(To Core) 


Rafter Or Truss: 


Base Level: 


Base Offset: 
From Level 


This option was checked on the Options Bar while sketching the roof. 


This option is an Instance Parameter of the roof object; the example on 
the above left is set to Rafter and the other is set to Truss. 


NOTE: The Extend into Wall (to core) option affects the relative relationship 
between the wall and the roof, as you will see by comparing this example with the one on 
the next page. 


Set to Level 2: By associating various objects to a level, it is possible 
to adjust the floor elevation (1.e., Leve/ Datum) and have doors, 
windows, floors, furniture, roofs, etc., all move vertically with that 
level. 


Set to 00” This can be a positive or negative number which will be 
maintained even if the level moves. 
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The examples on this page show a sloped roof sketched with Extend into wall (to core) NOT 


enabled and the Ozerhang set to 2'-0". Notice that the roof overhang is derived from the 
exterior face of the wall (compared to the Core Boundary face on the previous example when 
Extend into wallwas enabled). 





Level 2 











10° - 0" 














Level 2 
10' - 0" 
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Wall 


Core 











Wall 


Rafter + not extended to core Truss + not extended to core 


Revit Roof Properties under Consideration: 


Extend Into Wall: 
(To Core) 


Rafter Or Truss: 


Base Level: 


Base Offset: 
From Level 


This option was NOT checked on the Options Bar while sketching the 


roof. 


This option is an Instance Parameter of the roof object; the example on 
the above left is set to Rafter and the other is set to Truss. 


NOTE: The Extend into wall (to core) opton affects the relative relationship 
between the wall and the roof, as you will see by comparing this example with the one on 
the previous page. 


Set to Lerel 2. By associating various objects to a level, 1t is possible 
to adjust the floor elevation (1.e., Leve/ Datum) and have doors, 
windows, floors, furniture, roofs, etc., all move vertically with that 
level. 


Set to 0-0” This can be a positive or negative number which will be 
maintained even if the level moves. 
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Seen) 


V] Defines slope Overhang: 2' 0" _ | Extend to wall core 





«As you can see from the previous examples, you would most often want to have Extend to 
wall (to core) selected while sketching a roof because it would not typically make sense to 
position the roof based on the outside face of brick or the inside face of gypsum board for 
commercial construction. 


Even though you may prefer to have Extend to 


Edit Assembly xX 
wall (to core) selected, you might like to have a EO a 
ra : anl- Type: Exterior - Brick on CMU 
2'-0” overhang relative to the face of the brick a te 
rather than the exterior face of concrete Resistance R): 31.6278 (h-ft?-*F)/BTU 
Thermal Mass: 28.6462 BTU/F 


block. This can be accomplished tn one of 


two ways: 
. : Structural 
Function Thickness |Wraps i 
Material 
0' 3 5/8 


Finish 1 [4] Brick, Com 


(A) You can modify the overhang, while 
; : |3 |Thermal/Air L Rigid insula 0° 3" 
sketching the roof, to include the El Metibenciailenp-pmo 0 6 
wall thickness that occurs between |5 [Core Bowne Levers Above! 06s 


ructure oncrete iV g 





the face of wall and face of core: [7 |Core Boundar Layers Below 0' 0" a | 
ran " ' " 8 [Substrate [2] Metal Furri (0° 15/8" A z 
2-0” + 95⁄4" = 2'-95⁄". See the INTERIOR SIDE 
image to the right. rar = w Dam 
Defauit Wrapping 
‘ ‘ At Inserts: ___ At Ends: 
(B) The second option is to manually paren S ie 3 
edit the sketch lines. You can add EPEE E E EESE 
dimensions while in Sketch mode, Modify Merge Regions Sweeps 
select the sketch line to move, and naes naa suite 


then edit the dimension. The 
dimension can also be Locked to 
maintain the roof edge position 
relative to the wall. When you finish 
the sketch the dimensions are 


hidden. 


_<<Prevew — [ox |] ci ep 


Energy Truss: 


In addition to controlling the roof overhang, you might also want to control the roof 
properties to accommodate an energy truss with what is called an energy heal, which allows for 
more insulation to occur directly above the exterior wall. 


To do this you would use the Extend into wall (to core) + Truss option described above and 


then set the Base Offset from Level to 1'-0" (for a 1'-0” energy heal). See the image and the 
Properties Palette shown on the next page. 
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Level 2 qh 
10° - 0" 





Wall 
Core 


Properties x 
Lay Basic Roof : 
Generic - 12" 


Roofs (1) v | EB Edit Type 
Constraints a A 
Base Level Level 2 














Many other properties and techniques exist which one 
can use to develop the roof for a project, things like 
the Rafter Cut and Fascia Depth which control the fascia 
design. Also, you can apply a sweep to a roof edge to 
add a 1x fascia board around the building. These are 
intermediate to advanced concepts and will not be 
covered here. 


Room Bounding 

Related to Mass 

Base Offset From Level 

Cutoff Level 

Cutoff Offset 
Construction 

Rafter Cut 


n ni 












>» 






This concludes the study of the Roof tool! 


Plumb Cut 
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Exercise 6-2: 


Law Office Roof 





The template file you started with already has a Roof plan view created. However, you 
renamed that to Level 2 and then created a new Roof datum and corresponding views. If you 
recall, the Roof datum is at 26’-8" (see page 5-34). This Roof plan view creates a working 
plane for the Roof tool; the thickness of your roof sits on top of the reference plane. 


Create a Flat Roof: 


1. Open your Law Office BIM file; use the Chapter 6 “starter file” 1f you had problems 
with the previous chapter (see the inside front cover for access to the online files). 


2. Switch to the Roof plan view. 


Your image should look something like Figure 6-2.1. The exterior walls you can see in the 
Roof plan view were created in Lesson 5; the specified height extends into the Roof’s Vzew 
Range. The interior walls and stairs are visible, but are shaded gray (1.e., halftone); this 1s 
because of a view setting called Underlay. The Underlay feature 1s need to visually 
coordinate items between floors. In the roof plan you might want to know where the wall 
between the two toilet rooms is to discern where the vent pipe will penetrate the roof. 


You will be selecting the exterior walls to define the edge of the roof. 
Before you can finish a roof sketch, you must have the entire perimeter 
of the roof drawn with line endpoints connected. Revit allows you to 
sketch additional lines and use tools like I77m to complete the 
perimeter of the roof sketch if needed. 













A 


Roof by Footprint 


i 


AN Roof by Extrusion 
3. Select the Roof tool from the Architecture tab; click the down- z 
Roof by Face 


arrow. 


4. Select Roof by Footprint from the pop-up menu. NZ Rool: Sotia 


NI Roof: Fascia 
\/ Roof: Gutter 


5. Make sure Pick Walls is selected Ribbon: Architecture > Dran 
(panel). 


R aa E EE hira aa oe bPlan: Roof 
Architecture Structure Systems Insert Annotate Analyze aC 














i | z 
> = dÈ Di = Mi IU Boundary Line | IU Boundary Line | Line / oe ec x a 
Modify s sy o> e : f A Slope Arrow 2% °5 Se sl 


sure Create | Mode Draw 


Select ~ | Properties | Clipboard Geometry 








[_] Defines slope Overhang: [o 0" | Extend to wall core 


Pr ies x w 
Aaea a 
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FIGURE 6-2.1 Roof Plan; initial view 


6. Uncheck Defines Slope on the 
Options Bar to make a flat roof. 








7. Change the drop-down selector, on 


the Properties Palette, to New Modify = Y , t 


<Sketch> (Figure 6-2.2). 


Select v | Properties | Clipboard | Geometry 
. [C] Defines slo Overhan joo | 3 
These are the properties for the sketch i 
Properties x 


lines, not the roof element (compare Roofs 
Instance Properties). 





8. Notice 1f this were a sloped roof, 
you could change the roof pitch 
here, if Defines Roof Slope were 






New <Sketch> 
Constraints a 


Defines Roof Slope ee i 
checked. Offset From Roof Base 0" 0” fi 
ern 
9. Change the drop-down back to ee ee 
Roofs so you can see the roof 
element properties. al 


10. Check Extend to wall core on the FIGURE 6-2.2 Roof Properties 


Options Bar. 
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We will digress for a moment to explain exactly what “extend to wall core” means. This will 
help ensure you create the roof correctly. First the properties of the wall will be exposed so 
you understand what constitutes a wall type core. Next, you will learn how this ties into the 
Roof tool. If you want to follow along, you can select Cancel Roof on the Rzbbon and then 
repeat the previous steps before moving on to the next numbered steps. 


Back on page 6-18 and following you explored the exterior wall style. There it pointed out 
where to view/edit the “structure” of the wall Layers, via the Edit Assembly dialog. The 
graphic below shows a variety of wall types with their wall cores highlighted. Within the Eat 
Assembly dialog, the highlighted Layer(s) fall within the Core Boundary section. 


Generally speaking, the Wall Core represents the real-world structural portion of the wall. 
Walls can be both drawn and dimensioned based on the faces and centerline of the wall 
core. The Wall Core has a higher precedence when walls intersect. Revit automatically cleans 
up similar Layers within other wall types. Additionally, in the case of this exercise, the wall 
core is used in conjunction with creating the roof element. This ts also true for floors as well. 








SRL 


SSS 





LX 


È 








n 


< 


Stud wall Stud furring Masonry cavity wall CMU wall 


Notice a few things about the walls above before moving on. The two walls on the left have 
the metal stud Layer within the Wall Core, but the masonry cavity wall does not. In the first 
two, the studs are the structural element holding up the wall, in the latter the CMU holds up 
the wall and the metal studs are just used to fasten the gypsum board to it. Finally, the fourth 
wall contains one Layer which 1s the Wall Core. Every wall must have at least one Layer within 
the Core Boundary. An example of two Layers within the Core Boundary might be the studs and 
the sheathing which is used for shear; making both Layers part of the structural makeup of 
the wall. In this case you would never want any intersecting wall to interrupt the sheathing. 


When using the Roof tool, it is possible to have Revit automatically sketch the roof’s edge 
based on one of the two faces of a Wall Core. Therefore, it is important to select towards the 
side of the wall relating to the core face you want. The two images below show the two 
options possible when Extend wall to core is selected within the Roof tool. 
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wall wall 
core boundary core boundary 











Pere 
ma A HH 

- X g Bs “ete S i ie 
Bi BEE SE ig 8 he FP! : 


e Roof, = e oe B 





Roof tool: Extend to core options 


Notice in both images above, the gypsum board Layerwithin the wall type is interrupted by 
the roof. You will employ the option on the left. However, either option is perfectly valid 
depending on how the building 1s intended to be constructed: a separate parapet or balloon 
framing. 


In either case, due to the use of metal studs, the roof deck will be supported by steel beams 
at the perimeter. The structural system will be added in a later chapter. Revit does not care if 
a roof or floor is not properly supported, which is not the case with beams, as you will see in 
the upcoming structural section. 


11. Select each of the exterior walls, favoring the exterior side when clicking the wall. 
Just before clicking, the dashed reference line should be at the exterior face of the 
wall core per the example shown in Figure 6-2.3. 


TIP: Use the flip control icon while the line is still selected if your dashed reference Line is on the 
wrong side (2.e., interior). 
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GS 


t ‘ 
cot L 2 eee 


Correct 





Incorrect 


FIGURE 6-2.3 Roof Plan; four walls selected for sketching roof footprint 


Note that the exterior walls, just selected, can be selected in any order. 


All of the sketch lines should have automatically trimmed at the corners (Figure 6-2.4). If 
not, you would need to use the Tr tool to close the perimeter of the roof footprint. Many 
of your 2D drafting skills learned earlier in this book can be applied to this type of Sketch 
mode. 











FIGURE 6-2.4 
Roof sketch lines at perimeter of building 
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Take a moment and look at the Properties Palette. As already mentioned, the overall roof 
thickness sits on top of the Lere! datum of the view in which it was drawn. Typically, the Roof 
Level datum relates to the top of the steel beams, thus the roof occurs above that elevation. 


Notice the parameter Base Offset From Level. This allows you to enter a distance in which to 
move the roof up from the Base Level. If you entered 2'-0" and the roof level datum changed, 
the roof would still be 2’-0” above the repositioned level datum. 


‘ : Type Properties x 
Before completing the roof you will learn 
how to specify the Roof Type. This 1s similar roy: ees $ Load 
to walls in that various Layers can be defined Type: 








within the roof element. 


Type Parameté Generic - 18° 
12. Select Edit Type button on the rete Ma 
Properties Palette notice the various Sones 
Parameters and Types available; click 
OK to close without making any 


changes. 


Default Thickness 0' 73/4 


»> 


Coarse Scale Fill Pattern 


Coarse Scale Fill Color ‘Black 
Anal: ti IP eas 2rtie a 


Heat Transfer Coefficient (U) 


Notice in Figure 6-2.5 that the Type drop- 
down at the top lists five roof types. 


Thermal Resistance (R) 

Thermal mass 

Absorptance 0.100000 
Roughness 1 
identity Data 

Type Image 


» 


13. Make sure the Type Selector is set to 
Insulation on Metal Deck — 
EPDM on the Properties Palette. 


Keynote 

Model 
Manufacturer 
Type Comments 
URL 

Description 


TIP: The Type can also be selected directly 
from the Type Selector. 


Assembly Description Roof Construction 


Assembly Code ‘B1020 


Now that the roof footprint is complete you 


can finish the roof. rae [OK] Cancel 


14. Select Finish Roof from the Rzbboxz. FIGURE 6-2.5 Roof type properties; selecting roof type 
15. Click No to attach walls (Figure 6-2.6). 


Revit x 


Would you like to attach the highlighted walls 
to the roof? 


No 


FIGURE 6-2.6 Roof Plan; attachment warning 
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ee 
16. Click Yes to join the roof and exterior walls. 


Revit x 
Joining the roof and walls via this prompt is 


The floor/roof overlaps the highlighted wall(s). | what interrupts the stud Layeras shown in the 


Would you like to join geometry and cut the 


hi -20. 
overlapping volume out of the wall(s)? graphic on page 6-20 





FIGURE 6-2.7 Roof Plan; join and cut prompt 


17. Switch to your 3D view via the Quick Access Toolbar. 


Your project should look like Figure 6-2.8. 





FIGURE 6-2.8 3D View; roof added 
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18. Switch back to your Roof floor nne x 
plan view. 
; Floor Plan v 
Despite the fact that you just added a roof, 
which 1s a solid 3D element, you can still -e OA Edit 
oor Plan: Roo v it Type 
see the second floor walls. When the a = 
. . . raphics aA A 
Underlay feature is set, it will show the Stone Deili 1/8" = 1-0" 
selected level on top of whatever 1s visible Scale Value 1: 96 
in the current view. At this point we don’t | Display Model Normal 
want to see the Level 2 walls anymore. Detail Level Coarse 
Parts Visibility Show Original 
Visibility/Graphics Overrides _sssé*éEd#t.. CFC 
19. Make sure nothing is selected so Enoia y Orai = Edit. 
the View Properties are showing Orientation Project North 
in the Properties Palette. Wall Join Display Clean all wall joins 
Discipline Architectural 
Show Hidden Lines By Discipline 
20. Set the Underlay Parameter Base Color Scheme Location Background 
Level to None (Figure 6-2.9). Color Scheme = <none> 
System Color Schemes E Edit... 
21. Click Apply to make the eg a Display Style -i 
. . un ra 
adjustment to the view. x 
Underlay a 
Range: Base Level 
The Level 2 walls are now removed from Range: Top Level Unbounded 
the Roof plan view. Underlay Orientation Look down 
Extents a 
Crop View O] S 
Properties help Apply 


FIGURE 6-2.9 Roof plan view; view propertied 


For an overview of the Show Hidden Lines setting (See Figure 6-2.9), see the author’s 
article on the electronic magazine website AECbytes: 
http://aecbytes.com/tipsandtricks /2014/1ssue70-revit.html 





At some point in the project you would edit the roof surface to have the required sloped 
surfaces to shed rain water towards the roof drains. But those types of edits are best saved 
for later in the design process. If you spent the time to model that information now and then 
the client decided to make a big change, you would have to redo all that work. 


22. Save your project. 


TIP: You have probably figured this out by now: the last view open when you close the project nill 
be the view that is opened the next time the project is opened. 


6-24 


Roof, Floors & Ceilings 









Exercise 6-3: 


Floor Systems 





In this exercise you will add the Level 1 and Level 2 floors. The Level 1 floor ts a slab-on- 
grade example, as the building has no basement, and Level 2 1s a composite concrete and 
metal deck floor. Both of these floors are already defined in the project, which stems from 
the template from which it was started. 


Level 1, Slab on Grade: 


Sketching floors is a lot like sketching roofs; you can select walls to define the perimeter and 
draw lines to fill in the blanks and add holes, or cut outs, in the floor object. 


1. Open your Revit project (Law Office). f= 


Floor 


2. Switch to the Level 1 floor plan view if needed. 
3. Select Architecture > Build > Floor (down-arrow) > Floor. 
4. Click the Type Selector on the Properties Palette. 


5. Set the Type to 4” Concrete Slab 
(if not already); see Figure 6-3.1. 
. Properties x 
6. Click Apply to accept the 


change. aa 


o 4" Concrete Slab 
Notice, in the Properties Palette, the 


Height Offset From Level which beori 
allows the slab to be moved up or 
down relative to the Lee/ that 


$ 
Floor 
hosts the slab. ! 3" LW Concrete on 2" Metal Deck 





Also, the Phase Created allows you 4" Concrete Slab s 
N 


to manage which portion of the 


building is existing and new. The = 4" Concrete Slab w VCT 
law office project is all new, so you 
do not have to worry about any Generic - 12" 


Phase settings. 
Generic - 12” - Filled 


I LW Concrete on Meta! Deck 


Elevation at Botto ro Varies 


FIGURE 6-3.1 Floor tool; type selector 
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Similar to the Roof Sketch mode, you will be drawing the Boundary Line for the floor by 
picking walls. Ultimately your slab will stop at the foundation walls, but they have not been 
drawn yet so you will draw the slab to the interior face of core. Remember, for the roof you 
went to the exterior face of core. 


7. Make sure the Rzbbon and Options Bar match the settings shown in Figure 6-3.2. 
a. Boundary Line selected (Draw panel) 


b. Pick Walls icon selected (Draw panel) 
c. Extend into wall (to core) checked (Options Bar) 


Slope Arrow ra f. p z Ap - 
Jf ae Set Show Ref 
‘lf Span Direction © 2 A 7 Plane 


| Mode Draw | Work Plane 





Offset 0'0" Extend into wall {to core) 


FIGURE 6-3.2 Floor tool; ribbon and options bar settings 


8. Select the interior side of each exterior wall, with the exception of the curtain wall 
(do not select it yet). See Figure 6-3.3. 











SF PAITErAN 
FAIGAT E ATEA 
FOLTOT ITD 
jinl dh h inhaal 
hem 
tt P 


Iili 
vadaudi 






FIGURE 6-3.3 
Floor tool; boundary lines sketched 


6-26 


Roof, Floors & Ceilings 
Seen) 


You will select the curtain wall in a moment. However, it 1s a different thickness and does 
not have a core like the other walls. So, when you pick the wall, the floor boundary sketch 
line will be centered on the curtain wall. You will have to manually sketch lines and trim 
them at each end of the curtain wall in order to properly enclose the floor boundary. 


9. Select the curtain wall, which tn turn adds a curved boundary line. 


10. Zoom in to each end of the curtain wall, and select the Line 
icon from the Draw panel on the Create Floor Boundary tab. 


voy Oo 
xG 

=| g 
af” (3) 
k 


me 
11. Sketch a line, using snaps, from the end of the arc to the E 
adjacent wall sketch line (Figure 6-3.4). 


12. Use the Trim tool, while still in the Floor Sketch mode, to clean up any corners that 


are not perfect. This is likely only going to be at the transition from the curved wall 
to the orthogonal walls. 


Į 





FIGURE 6-3.4 


Floor tool; boundary lines sketched 
at curved curtain wall area 


Now that you have the perimeter of the floor defined, you may finish the creation of the 
floor element. 


13. Click the green check mark on the Rzbbon to finish the floor. 


TIP: If you get any errors, see the next page. 
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COMMON ERRORS FINISHING A FLOOR SKETCH: 


If you get an error message when trying to finish a floor sketch, it is probably due to a 
problem with the sketched perimeter lines. Here are two common problems: 


Perimeter not closed: 
You cannot finish a floor 1f there is a gap, large or small, in the perimeter sketch. 
Fux: Sketch a line to close the loop. 


Sketch lines — 
perimeter not closed 
because line is missing 







Autodesk Revit 2017 


Error - cannot be ignored 
Lines must be in dosed loops. The highlighted lines are open on one end. 


Show More Infe Expand >> 
guttering 


Error message after clicking finish sketch 


Perimeter lines intersect: 
You cannot finish a floor if any of the sketch lines intersect. 
Fix: Use Trim to make it so all line endpoints touch. 


Sketch lines — lines 
extend past each 
other; not good 


Autodesk Revit 2017 
Error - cannot be ignored 





Lines cannot intersect each other. The highlighted lines currently. intersect. 


Show More Info Expand >> 
Quit sketching 


Ervor message after clicking finish sketch 
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The floor for Level 1 has now been created. However, because the surface pattern is hidden 
in this view, you cannot see it. The only place the floor 1s visible is at the two exterior door 
openings (Figure 6-3.5); this is the best place to select the slab by pressing Tab to get past 
the door and select the slab. You can also toggle on Select Elements by Face (via icons in 
the lower right corner) and then select the floor by clicking anywhere on it. Leaving this 
toggle on all the ttime can make it difficult to select other things, so you may want to toggle tt 
back off when you don’t need it anymore. 





FIGURE 6-3.5 Level 1 floor plan; floor slab visible at exterior door openings 


Often a surface pattern is not assigned to the structural slab. Instead, another floor is added 
in each room to define floor finishes later during the design process once the plan is fixed. A 
1⁄2" thick For can be created for each floor finish. The '%e” Floor is then added to each room, 
offset '/e" from the host level so itt is on top of the structural slab. ‘This method allows 
various surface patterns to be applied. If a surface pattern were added to the structural slab, 
it would be visible everywhere, such as toilet rooms, the lobby, and the mechanical room. 
The other benefit is the ability to schedule the floor finishes and get quantities. You can even 
add formulas to the schedules and get total cost for each flooring type! 


Level 2, Slab on Grade: 


Creating the second and third floors will be a little more involved than the first floor. This 1s 
because the upper floors require several openings. For example, you need to define the 
openings for the stair shaft and the two-story lobby space. However, Revit makes the 
process very simple. 


You will again use a predefined floor type for the Level 2 floor. The floor you will use is 51⁄2” 
thick: a 1/2" metal deck and the remaining is concrete. At this early stage in the project it 
may be helpful to modify the floor to have a Layer that represents a placeholder for the 
structural joists that hold up the floor. In section view, this can help better visualize the 
required space, before the structural engineers add their elements to the BIM. 
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14. Switch to the Level 2 floor plan view. 
15. Click to start the Floor tool (Floor: Architectural) on the Rzbbon. 
16. Click Edit Type on the Properties Palette. 
17. Set the Type to LW Concrete on Metal Deck. 
18. Click Edit, next to the Structure parameter. 
You are now in the Edit Assembly dialog; here you will temporarily add a Layer to serve as a 


placeholder for the bar joists (Figure 6-3.6). This process is identical for editing Revit walls 
and roofs! 


Edit Assembly x 
Family: Floor 
Type: LW Concrete on Metal Deck 
Total thickness: 0' 5 1/2" (Default) 
Resistance (R): 0.0000 (h-ft?-°F)/BTU 
Thermal Mass: 0.0000 BTU/F 


Layers 





eet “Concrete - Cast-in-Place Lightweigh n 4" d 1 A o 
3 |Structure [1] Metal - Deck © 11/2" 1 E CI 
4 |Core Bounda Layers Below Wrap 0° o" | 
> 
Insert 





@ Yew Sector: May pe v OCO m O e 


FIGURE 6-3.6 Edit assembly dialog for current floor type. 


19. Click the Insert button. 
The new Layer should have been placed below the bottom Core Boundary placeholder. This is 


fine for what we are attempting to do. You will also set the Function to “finish” so the walls 
are not adversely affected by this temporary element in the floor type. 
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20. Change the new Layeras follows (Figure 6-3.7): 
a. Function: Finish 2 [5] 
b. Material: <By Category> 
c. Thickness: 1-2” 


Teee e e 
Materii 


+ Structure [1 Concrete, Lightweigh 0 e _ : eae | a ES 
B Structure [1 Metal Deck | 





5 | aa aoe — a n A 





FIGURE 6-3.7 Floor properties: layer settings 


21. Close the open dialog boxes (1.e., click OK two times). 
You are now ready to start sketching the boundary of the Level 2 floor. 


22. Using the Pick Wall icon, select the walls shown in Figure 6-3.8: 
a. Make sure Extend into wall (to core) 1s selected. 


b. Click to the exterior side of the exterior walls, opposite to what you did for 
Level 1. 















FIGURE 6-3.8 
Level 2: Eight floor boundary lines sketched 
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23. Zoom into the North stair, and make the edits shown in Figure 6-3.9. 


a. Use the Line and Imm tools from the Rzbbon. Remember, these are the tools 
and techniques you mastered in Chapter 4. 


b. The 8’-4” line should align with the top riser, in the North-South direction. 






1 













FIGURE 6-3.9 
Level 2: Floor boundary at North stair 


24. While still in Sketch mode for the Level 2 floor, pan to the right to show the area in 
Figure 6-3.10. 


You will now define a hole in the floor for ductwork. On a real project, this may be added 
later in the project once the mechanical engineer gets involved and suggests the size of 
supply and return air ducts needed. You will add the hole now regardless. 


25. Select the Pick Walls icon and with Extend into wall (to core) checked, select the shaft 
side of the four walls. 


a. Use the flip-control arrows for each sketch line if needed because the wrong 
side of the wall may have been selected. 


b. Use Trim to clean up the corners. 
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FIGURE 6-3.10 Level 2 (North-East corner): Floor boundary at shaft 


Whenever a perimeter is drawn within another, it defines a hole. 
Next you will define the floor boundary at the two-story lobby, which starts on Level 1. 


26. Sketch the floor opening as shown in Figure 6-3.11: 
a. Use the Spät tool on the sketch line along the exterior wall. 
b. Use the Line tool to sketch the floor opening per the dimensions shown. 
c. Use Imm as needed to clean up the corners. 


d. You do not have to add the dimensions, but you can if desired. They will be 
hidden when the floor ts finished. 


The last area to define is the curved edge at the curtain wall. On Level 1 the floor went 
under the curtain wall; on Level 2 the floor edge needs to be held back from the curtain wall, 
allowing room for it to pass by. 


27. Using a similar technique as Level 1, sketch the Level 2 floor edge as shown in 
Figure 6-3.12. 


a. The curved line is 5” in (towards the interior of the building) in relation to the 
adjacent sketch lines. 
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14'- 10" 


11' 





fod 





FIGURE 6-3.11 Level 2 (South-East corner): Floor boundary at lobby 





FIGURE 6-3.12 Level 2 (South-West comer): 
Floor boundary at curtain wall 
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You are now ready to finish the floor sketch and let Revit create the 3D floor object in the 
BIM. 


28. Click on the Rzbbon to finish the floor sketch. 


29. Click Yes to extending the floor below up to the new floor. 
Revit x 


Would you like walls that go up to this floor’s 
level to attach to its bottom? 


No 
30. Click Yes to join and cut walls. 
Revit x 
The floor/roof overlaps the highlighted wall(s). 


Would you like to join geometry and cut the 
overlapping volume out of the wall(s)? 


No 


31. Select the lobby stair and 
use the Move tool to 
reposition it as shown in 


Figure6-3.13. TTT 
an 














FIGURE 6-3.13 
Level 2 (lobby area): repositioned stair 
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Notice, unlike the Level 1 slab, the LW Concrete on Metal Deck has a surface pattern 
defined, which shows up everywhere. You will leave this for now as it helps to see the 
extents of the floor in this early design phase of the project. 

32. Switch to the Default 3D View. 


33. Use the ViewCube to move around the exterior of your building. 


Notice you can see the Level 1 and Level 2 floors through the curtain wall glazing! 





FIGURE 6-3.14 default 3D view: floors visible through glazing 


The image to the left 
was generated from 
the 3D view above. 
Simply select the 

floor, click the 
sunglasses on the Vzew 
Control Bar then 
selecting Isolate 
Element. 





FIGURE 6-3.15 Level 2 floor 


34. Save your project. 
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Exercise 6-4: 
Ceiling Systems 





This lesson will explore Revit’s tools for modeling ceilings. This will include drawing 
different types of ceiling systems. 


Suspended Acoustical Ceiling Tile System: 
1. Open your Law Office project. 


2. Switch to the Level 1 ceiling plan view, from the Project Browser, ceiling plans are just 
below the floor plans. 


Notice the doors’ and windows’ visibility are 


automatically “turned” off in the ceiling plan View Range x 
views (Figure 6-4.2). Actually, the ceiling plan Primary Range 
views have a cutting plane similar to floor Top: vabe lnag V) offset [00 ] 
plans, except they look up rather than down. one: offset: [76 |] 
You can see this setting by right-clicking on a aie eT erie [eee 
view name in the Project Browser and then | 

: . : , View Depth 
selecting View Range in the Properties Palette. S n ë ome oo 


The default value is 7’-6". You might increase — e tsena 
this if, for example, you had 10’-0” ceilings TE a ee 
and 8’-0” high doors. Otherwise, the doors 
would show because the 7’-6" cutting plane 


would be below the door height (Figure 6-4.1). 


FIGURE 6-4.1 Properties: View Range settings 








FIGURE 6-4.2 
Level 1 ceiling plan 
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3. Close the open dialog boxes and then select Architecture > Build > Ceiling. m 




























You have four ceiling types, by default, to select from (Figure 6-4.3). Ceiling 
RE eS a Gis a: i A © A fi 2 EE Gi Law Office.rvt - Reflected Ceiling Plan: Level 1 ph 
hitecture Ins ing & Si ollaborate View Manage Add-Ins Place ce Ceiling = 
> | E co Baw eer =: 
mae Y| Poin- E ee ° © $0- Taza ira Qe [Caton sn 
Select ~ | Properties | Clipboard Geometry Modify View Measure Create Ceiling 
SEs = x 
Compound Ceiling $ y 
2' x 2' ACT System 

= Ceiling 

Generic 
Compound Ceiling 

2' x 2' ACT System 

2' x 4' ACT System ! 
= 5/8" GWB on Mtl. Stud é 

Most Recently Used Types 
Compound Ceiling : 2’ x 2' ACT System 
FIGURE 6-4.3 Ceiling: Ribbon options 
4. Select Compound Ceiling: 2'x2' ACT System. 
Next you will change the ceiling height. ‘The default Properties x 


setting is 10’-0” above the current level. You will 
change the ceiling height to 8’-0", this will give plenty 
of space above the ceiling to the bottom of the joists, 
perhaps for recessed light fixtures and ductwork. This 
setting can be changed on a room by room basis. 
Hence, it is an instance parameter. 


5. Ensure the Properties Palette 1s visible; type PP 
if not. 


6. Set the Heght Offset From Level setting to 
8’-0" (Figure 6-4.4). 


You are now ready to place ceiling grids. This process 
cannot get much easier, especially compared to other 
CAD/BIM programs. 























Compound Ceiling 
2' x 2' ACT System 


p 


Ceilings (1) v Ee; Edit Type 
Constraints a 
Level Level 1 
Height Offset From Level 
Room Bounding 
Dimensions 
Slope 
Perimeter 
Area 


Volume 


Comments 
Mark 


oe et em 


FIGURE 6-4.4 Ceiling: Properties 


7. Move your cursor anywhere within the office in the North-West corner of the 
building. You should see the perimeter of the room highlighted. 


8. Pick within that Northwest room; Revit places a grid in the room (Figure 6-4.5). 
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FIGURE 6-4.5: Level 1 Ceiling Plan view: 2’x2’ suspended acoustical ceiling tile added to office 


You now have a 2’x2’ ceiling grid at 8’-0" above the floor, Level 1 in this case. Later in the 
book, when you get to the exercise on cutting sections, you will see the ceiling with the 


proper height and thickness. 


The image to the left is a camera view of the 
room you just added the ceiling to. You will 
learn how to create camera views in Chapter 


15. 


Next you will add the same ceiling system to 
several other Level 1 rooms. 








9. Use the Ceiling tool to place 2’x 2’ acoustic ceiling tile (ACT) at 8’-0" above 
finished floor (AFF) in the rooms shown (Figure 6-4.6). 
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FIGURE 6-4.6: Level 1 Ceiling Plan view: 2'x2’ suspended acoustical ceiling tile added to rooms. 


When you place a ceiling grid, Revit centers the grid in the room. The general rule of thumb 
is you should try to avoid reducing the tile size by more than half of a tile. You can see in 
Figure 6-4.6 that the East and West sides are small slivers for the center office on the South 
exterior wall. You will adjust this next. 


10. Select Modify from the Rzbbon. 


11. Select the ceiling grid identified in Figure 6- 
4.6. Only one line will be highlighted. 


12. Use the Move tool to move the grid 12” to 
the East (Figure 6-4.7). 


Moving the grid does not move the ceiling element 
itself; only its surface pattern. 


Next, you will look at drawing gypsum board ceiling = SS 


systems. The process 1s identical to placing the grid FIGURE 6-4.7 
system. Level 1 Ceiling plan view: ceiling grid relocated. 
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Gypsum Board Ceiling System: 


You will create a new ceiling type for a gypsum board (Gyp. Bd.) ceiling. To better identify 
the areas that have a Gyp. Bd. ceiling, you will set the ceiling surface to have a stipple 
pattern. This will provide a nice graphical representation for the Gyp. Bd. ceiling areas. The 
ceiling you are about to create would lean more towards a commercial application. You will 
add this ceiling to toilet rooms; as it holds up better in locations with moisture and provides 
better security. The space above a Gyp. Bd. ceiling is not easily accessible as acoustical 
ceiling tile (ACT) 1s, so access panels are often required to access shutoff valves, VAV’s, etc. 


The first thing you will do is look at the Revit Materials which are assigned to elements 
throughout the model. Materials are used to manage the pattern applied to the surface of an 
element seen in elevation, and the pattern applied when an element is cut in section. 
Additionally, a color can be selected for Shaded with Edges (Model Graphics Style). Later in 
the book, you will also learn how a rendering material can be added, which is used when 
creating a photorealistic rendering. 


Several elements can reference the same material. For example, a door, trim, a custom 
ceiling, furniture, etc., could refer to the same wood material, which could be set to clear 
maple. If, at any point in the project, the Material for wood is changed to stained oak, all 
elements which reference it are updated. Thus, if several wood finishes or species are 
required, you would have to create multiple Materials in Revit. 







13. Select Manage > Settings > Materials. This is the lst of materials you D 
select from when assigning a matertal to each layer tn a wall system, ete. Materials 

14. Select Gypsum Wall Board in the Name list and then [eae z 3 
right-click; select Duplicate. Rename the new Material ee $ 
to: Gypsum Ceiling Board (see Figure 6-4.8 and ma Right ciie | 





X Edit 
MEE 
A ename 
Delete 


Add to °? 


image to right). 


15. On the Graphics tab, in the Surface Pattern area, click 
<none> and select the Drafting pattern Gypsum- d ji its 
Plaster from the list, and then click OK (Figure 6-4.8). 





| 


The Surface Pattern setting is what will add the stipple pattern to the Gyp. Bd. ceiling areas. 
With this set to one, the ceiling has no pattern, like the basic ceiling type. Creating a new 
material allows you to separately control the surface pattern of Gyp. Bd. walls vs. ceilings. 
Walls do not have a surface pattern typically, whereas ceilings do. 


Thus, if you wanted Carpet 1 finish to never have the stipple hatch pattern, you could 


change the surface pattern to none via the Materials dialog and not have to change each view’s 
visibility override. 
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Material Browser - Gypsum Wall Board(1) ? x 
Search Q Identity | Graphics | Appearance Physical Thermal 
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Name a Use Render Appearance 
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FIGURE 6-4.8 Materials dialog 


You will learn more about this later, but if you switch to the Appearance tab, you will notice 
the appearance asset is still tied to the Gypsum Wall Board material. This means any changes 
made to how this material renders (1.e. photorealistic image) will also change the Gypsum 
Wall Board material. The arrow in the image below lets us know that this asset is shared by 
one other material in this project. Clicking the duplicate icon to the far right will make a new 
unique asset. 


Material Browser - Gypsum Wall Board(1) ? X 
Identity Graphics | Appearance | Physical Thermal 

Project Materials: All w Fi=- =) Gypsum Board - Painted White o> D 
_ Name 
i Gypsum Ceiling Board 





eet QP 0 te ret A 


The template you started from does have one Gyp. Bd. Ceiling, but this is meant for a soffit 
or a small room where the ceiling is not suspended from the structure above; it has 3°/s" 
metal studs. You will use this ceiling as a starting point, and create a ceiling with 3⁄4” metal 


furring over 11/2" metal studs/channels. All of this is then suspended by wires from the 
structure above; these wires are not modeled in Revit. 
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16. From the Architecture tab on the Rzbbon, select Ceiling. 


17. Set the Type Selector to 5/8" GWB on Metal Stud. 


FYI: You are selecting this because it is most similar to the ceiling you will be creating. 


GWB = Gypsum Wall Board 
18. Click the Edit Type button. 
19. Click Duplicate and type the name Susp GB on Metal Stud. 
At this point you have a new ceiling type available to be placed in the model. However, it 1s 


exactly like the one you copied (1.e., 3s” GWB on Metal Stud). Next, you will modify the 
composition of your new ceiling type system family. 





20. Select Edit next to the Edit Assembly x 
Structure parameter. ae Sa 
Type: Susp GB on Metal Stud 
21. Create a Layer and set the Total thickness: 0' 27/8" 
. Resistance (R): 0.1387 (hft? F) /ÆTU 
values as follows (Fig. 6- n ATSE 
4.9): 
Layers 
a. 1%" Mtl. Stud | | Function | Material | Thickness | Wraps | 
1 |Core Boundary ‘Layers Above Wrap 0' 0" 
b. 3⁄4" Mtl. Stud 2 [Structure [1] Metal - Stud Layer 0° 11/2" 
3| Structure [1] ‘Metal - Stud Layer 0 03/4" 
c. Gypsum Ceiling 4 |Core Boundary Layers Below Wrap 0° 0" 
Board 5 |Finish 2 [5] Gypsum Wall Board —_ 0° 05/8" 


(This ts the material you E 
created in Step 13.) 


Insert Delete 
TIP: Use the Insert button to add 
a new Layer and then, with the 
i l 
new Layer selected, use the up and Len -x | = = 
down buttons to reposition the Figure 6-4.9 New ceiling — Edit assembly 


Layer within the ceiling system. 
22. Click OK two times to close the open dialog boxes. 


FYI: The ceiling assembly you just created represents a typical suspended Gyp. Bd. ceiling system. The Metal 
Studs are perpendicular to each other and suspended by wires, similar to an ACT system. 


You are now ready to draw a gypsum board ceiling. 


23. Make sure Susp GB on Metal Stud is selected in the Type Selector on the Properties 
Palette. 


24. Set the ceiling height to 8’-0.” 
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25. Pick the two toilet rooms as shown in Figure 6-4.10. 


FIGURE 6-4.10 Gyp. Bd. Ceiling 
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You now have a gypsum board ceiling at 8’-0"” above the Level 1 floor slab. Notice the 
stipple pattern does a good job of highlighting the extents of the Gyp. Bd. Ceiling, as 


compared to the adjacent mechanical room which will not have a ceiling. 


DESIGN INTEGRATION TIP: Once the structure and HVAC (i.e., ductwork) have been 


added, any ceilings will obscure those elements if they are lower in elevation. However, all those 
elements will show in the mechanical room. Showing the structure and HVAC is great for 
coordination and helps the contractor understand the project better. For instance, how difficult would 


it be to paint the Mechanical Room structure and ductwork. 


Adding a Bulkhead: 


Next, you will place a ceiling in the hallway. 
However, you cannot simply pick the room to 
place the ceiling because Revit would fill in the 
adjacent lobby and office area. First, you will 
need to draw bulkheads to close these areas off 
at the ceiling level. ‘They will not be visible in 
the floor plan view as they do not pass through 
its cut plane. A bulkhead is a portion of wall 
that hangs from the floor or structure above 
(see image to right) and creates a closed 
perimeter for a ceiling system to abut into. The 
bulkhead will create a perimeter that the Ceräng 
tool will detect for the proper ceiling 
placement. 


Bulkhead — 





Ld 


a 


2 1/2” METAL STUDS 
AT 16°0C 


_-—— EXTEND GYPSUM BOARD 


T 








`% 








26. While still in the Level 1 ceiling plan view, select the Wall zoo}. 
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FIGURE 6-4.11 Bulkhead (wall) properties 


FIGURE 6-4.12 Bulkhead modeled 


2h 


28. 


29; 


30. 


In the Type Selector, set the wall type to: 
Interior — 4 7/8" Partition (1-hr). 


In the Properties Palette, set and the Base Offset 
to 7-10". This will put the bottom of the wall to 7’- 


10” above the current floor level, Level 1 in this case 
(Figure 6-4.12). 


Set the Lop Constraint to: Up to level: Level 
2 (Figure 6-4.11). 


TIP: The next time you draw a wall, you will have to 
change the Base Offset back to O-0” or your wall mill be 
7-10” off the floor, this is hard to remember! 


Draw the bulkhead; make sure you snap to 
the adjacent walls (Figure 6-4.12). 
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31. Select the Ceiling tool and hover your cursor over the hallway. 
Notice, in Figure 6-4.13, how the bulkheads create a valid perimeter in the hallway. If the 


bulkhead bottom was 8’-2” or the ceiling height were 7'-8”, Revit would not find this same 
perimeter. Take a moment and give it a try. Undo any changes before moving on. 


2 a aa | St a at 


FIGURE 6-4.13 Ceiling perimeter highlighted 


32. With the ceiling height set to 8’-0,” click in the hallway to place the 2’x2’ ACT 
System. 


33. Reposition the grid as shown in Figure 6-4.14. 


FIGURE 6-4.14 Hallway ceiling placed 


a. Sometimes, with odd shaped rooms like this, it can be impossible not to have 
small slivers of tiles. 





DESIGN INTEGRATION TIP: In addition to laying out the ceiling tile to minimize sliver tiles, 
the grid needs to accommodate the lighting design. In the hallway, a full tile 1s provided down the 
center with this in mind. 
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34. Place the remaining bulkheads and 2’x2’ ACT ceilings per the image below; note the 
ceiling and bulkhead heights vary (Figure 6-4.15). 


35. Use the Align tool to make adjacent ceiling grids line up as shown; remember, select 


the item you do not want to move first. 


a ee |e ee ee 












Bulkhead at 7'-10” 












E Bulkhead at 9'-0" — ; | 


follow floor edge 





FIGURE 6-4.15 Remaining Level 1 ceilings and bulkheads 


You are now ready to move on to the Level 2 
reflected ceiling plan. First, you need to create a view 
in which to work. 


Deleting a Ceiling Grid: 


| When selecting a ceiling grid, Revit 

1 only selects one line. This does not 

36. Select View > Create > Plan Views > | allow you to delete the ceiling grid. 

Reflected Ceiling Plan. ı To delete: hover cursor over a 
' ceiling grid line and press the Tab 
i key until you see the ceiling 
| perimeter highlight, then click the 
! mouse. The entire ceiling will be 
: selected. Press Delete. 


37. Do the following: 
a. Select Level 2. 


b. Set the scale to 1/4” = 1'-0” 


38. Click OK. 


You now have a Level 2 ceiling plan view in which to work. It is possible to make multiple 
plan or ceiling views of the same level (e.g., floor plan, finish plan, code plan, etc.) 
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39. Using the techniques previously covered, add the Level 2 ceilings per the 
information provided in Figure 6-4.16. 


a. Rotated ceiling: 
i. Select a grid line. 
ii. Use the Rotate tool. 
iti. Move the grid as shown. 


b. Bulkhead: 
i. Bottom at 8’-0” 
ii. Draw with Arc tool or Pick with offset. 
iii. Show approx. 3’-0" from exterior wall. 
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FIGURE 6-4.16 Level 2 ceilings and bulkhead EEEH 


Eo 


40. Save your project. 
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Self-Exam: 


The following questions can be used as a way to check your knowledge of this lesson. The answers 
can be found at the bottom of the page. 


1. 


2, 


You don’t have to click Finish Roof when you are done defining a roof. (T/F) 


The wall below the roof automatically conforms to the underside of the roof when 
you join the walls to the roof. (T/F) 


The roof overhang setting is available from the Options Bar. (T/F) 


To create a gable roof on a building with 4 walls, two of the walls should not 


have the option checked. 


Is it possible to change the reference point for a temporary dimension that is 
displayed while an object is selected? (Y/N) 


Review Questions: 
The following questions may be assigned by your instructor as a way to assess your knowledge of this 
section. Your instructor has the answers to the review questions. 


1. 


10. 


When creating a roof using the “create roof by footprint’ option, you need to create a 
closed perimeter. (T/F) 


The Defines slope setting can be changed after the roof is “finished.” (I/F) 
The ceiling grid position cannot be modified. (T/F) 
To delete a ceiling grid, you must first select the perimeter. (T/F) 


While using the Roof tool, you can use the tool from the Rzbbon to 
fill in the missing segments to close the perimeter. 


You use the variable to adjust the vertical position of the roof relative 
to the current working plane (view). 


Tool used to draw a bulkhead: 


You need to use the to flip the roofline when you pick the 
wrong side of the wall and the overhang is shown on the inside. 


A second, internal, perimeter creates a hole tn the floor. (T/F) 


Changing the name of a level tag (in elevation) causes Revit to rename all the 
corresponding views (plan, ceiling, etc.) 1f you answer yes to the prompt. (T/F) 


SELF-EXAM ANSWERS: 
1-F,2-T,3-T, 4- defines slope, 5 — Y 
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Lesson 7 
Vertical Circulation 


In this chapter Revit’s Stair, Railing and Ramp tools will be covered. This can be one of the 
most challenging features in Revit given the vast variety in the world when it comes to stairs 
and railings. These tools have some limitations and cannot accommodate all situations. In 
these cases one might have to use In-Place families and model a highly customized stair 
and/or railing. 


The first few “exercises” will provide a basic introduction to the stair and railing tools in 
Revit. There are no required steps for the law office project in these sections. However, it 1s 
highly recommended that this information be reviewed prior to completing the steps 
required later in this chapter. 


Exercise 7-1: 


Introduction to Stairs and Railings 





Prior to getting into the details, this first section will provide a broad overview of Stairs and 
Railings in Revit. 


m 


ee 








This image is a photorealistic rendering of a stair and railing modeled in Revit. This example 
is from the author’s Interior Design Using Autodesk Revit textbook. Notice the railing occurs on 
both sides of all three “runs” of stairs and along the [second] floor edge. 
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Basic Stair and Railing Terminology: 

First, let’s define some terms related to stairs and railings in Revit. ‘These terms generally 
correspond to real-world architecture/construction terminology. However, the main goal 
here is to define the terms in the context of Revit. 


Top Rail 






FIGURE 7-1.1a Basic Railing FIGURE 7-1.1b Basic Stair 


e Revit Stair Element 

o Run: a continuous section of stairs, consisting of Risers and Treads, between 
main floor levels and/or landings. 

o Tread: the flat horizontal part you step on. 

Oo Riser: the vertical portion which fills the gap between the treads. Not all 
stairs have risers. 

© Nosing: the outer edge, where the riser and tread come together. 

Oo Landing: intermediate horizontal surface (1.e. floor) between the main floor 
levels of a building. Building codes require a landing if a stair “run” rises 
more than a certain distance—which allows someone to have a safe place to 
rest. 

O Supports (aka Stringer): the structural elements supporting the treads and 
risers. For a commercial project this 1s typically a steel tube or C-channel. A 
stair typically has a stringer on each side of the stair. For wider stairs, one or 
more stringers may be required. They either span between floors (e.g. Level 1 
up to Level 2) or may be anchored to an adjacent wall. 


Vertical Circulation 
a TET) 


o Cut Marks: in a 2D plan view, the stair is cut where it intersects the view’s 
cut plane—an angled line is added to graphically cut off the stair. This allows 
space below the stair to be seen. 

Oo Stair Path (Annotation) 

" Down/Up arrows: in a 2D plan view, the arrow graphically indicates 
the direction the stairs ascend or descend. ‘The arrow 1s typically used 
in conjunction with text (see next definition). 

"= Down/Up Text: Text used in conjunction with arrows to make it 
clear which direction the stairs are going, which would be difficult to 
determine without looking at other views (e.g. sections) which a 
printed set of drawings may not contain (e.g. a small remodel 
project). 

e FYI: The Arrow and Text are added automatically to a new 
stair but can be deleted. Thus the Stair Path tool exists, on the 
Annotation tab, if they need to be added back to the model. 

o Tread Number (Annotation): This tool, on the Annotation tab, places a 
sequence of numbers along a stair “run” indicating the total number of risers 
or treads. 


e Revit Railing Element 
o Balusters: vertical elements extending from floor or stair up to “top rail.” 


For commercial projects, building codes state that a 4” sphere cannot pass 
through a railing system. FYI: Balusters are not needed if glass panels are 
used. 

o Handrails: continuous rounded element, attached to a wall or balusters with 
a “support,” along a floor edge, a ramp or stair “run” which allows someone 
to place their hand on to prevent falling. 

O Guardrail: A taller railing system, which may include a handrail, to prevent 
falling from a stair or floor edge. FYI: In the USA, when a guardrail 1s 
required it must be at least 42 inches tall. 

© Supports: bracket used to attach handrail to wall or balusters. 

o Top Rails: continuous rail at the top of the railing system—supported by 
balusters. 


Plan View Representation of Stairs: 


In Revit plan views, Stairs and their hosted Railings are not shown as true 3D elements being 
cut by the view’s cut plane. Rather, they are a hybrid 2.5D representation which follows 
traditional architectural graphic standards for floor plans. An example of this can be seen in 
Figure 7-1.2a. Notice all parts of the stair and railing extend to the Cut Mark. Contrast this 
with Figure 7-1.2b which ts a true 3D view of the same stair; notice the railing is hardly 
visible and there is no cut mark. ‘The cut plane for both examples 1s 3’-0” as seen in Figure 7- 
1:2c: 
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3'-0" Cut Plane 





















FIGURE 7-1.2c Stair in section with plan view’s cut plane indicated 
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The Stair and Railing tools will be covered in more detail in the following “exercises” in this 
chapter. But, first, here is a high level introduction to the tools available in Revit... 


Stair Tools: 


Revit has two main tools one can use to model stairs: 
e Stair by Sketch 
e Stair by Component 


The Stair by Sketch used to be the only stair tool in Revit, but it 
has some limitations—for example, tt cannot create a triple 
switchback stair because the 2D sketch lines cannot be on top of 

each other while in sketch mode. Thus, in Revit 2013, the Stair E Stair by Sketch 
by Component tool was introduced. This new tool overcame 
some challenges and introduced new ones. Interestingly, some of the new challenges are 
overcome by converting the newer Star by Component elements to the older (original) Stair by 
Sketch based elements. As such, both of these tools will be covered in order to fully leverage 
Revit’s abilities to model and document stairs. 


Stair by Component 








Railing Tools: 


Revit has two main tools one can use to model railings: 
e = Sketch Path 
e Place on Host 


The Sketch Path tool allows a continuous section of railing to be 
added to the current level. The Pick Host command provides a quick 


fiir, Sketch Path 


way to add railings to a stair or railing, which is handy if they were 
deleted or not added during the stair/ramp creation. Place on Host 





In addition to these two Railing tools, railings can also 


be created while creating Stairs and Ramps. While in the ili x 
Stair or Ramp command, selecting the Railing button Glass Panel - Bottom Fil v 
on the Ribbon lets you specify which railing to use and Position 

how to position it (Figure 7-1.3). Revit will add a railing O Treads 

to both sides. Once created, one or both of the railings @ Stringer 

can be deleted. One tricky thing about the Pick Host C o || Cancel 
tool is it only works if the stair or ramp does not have Fear #414 


oe railings hosted. Specify how railing will be created 
Sloped Railings Tip: A railing will not slope with a floor if the floor has 

been made to slope by modifying its sub elements. Instead, use a Slope 

Arrow in Sketch Mode for the floor. 
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Basic Stair Types: 


Revit has three fundamentally different stair types which are needed to properly model the 
various types of stairs typically found in construction. 


Stair Types: 
e Assembled Stair 
e Monolithic Stair (aka Cast-In-Place) 
e Precast Stair 


Assembled Stair 

Revit’s Assembled Stair represents the most common type of stair 1n construction: concrete 
pan and steel riser (Figure 7-1.4). A residential stair constructed of wood can also be 
accomplished with this option. With this type Revit provides separate settings for the treads, 
risers and supports. 


— 1asl2 





FIGURE 7-1.4 Assembled stair type example 


Monolithic Stair (aka Cast-In-Place) 


When a stair is constructed with cast-in-place concrete (CIP), the monolithic stair type 
should be used (Figure 7-1.5). This stair is often used outside the building (site design) or 
within the building whose primary structure is also CIP concrete. The properties for this 
type of stair vary a bit from the assembled stair type—for example, the minimum thickness 
and whether the bottom should slope or step can be specified. Structural designers can also 
add Rebar to this type of element. 


Vertical Circulation 








FIGURE 7-1.5 Monolithic stair type example 


Precast Stair 

When the various parts of a stair are manufactured off-site with concrete and then shipped 
to the job site, the Precast Stair type can be used to properly represent this special condition 
(Figure 7-1.6). Notice the special notches which are used to interconnect and support the 
individual parts. This stair type can also have Rebar added to it. FYI: This stair type can only 
be created using the Stair by Component command. 





FIGURE 7-1.6 Precast stair type example 


Design Integration Using Autodesk Revit 


Because the parameters vary between stair types, it is often not a simple task to select a stair 
of one type (e.g. Assembled) and switch it to another (e.g. Monolithic) via the Type Selector. 
The biggest issue is an assembled stair has the option to end with a riser or a tread, but 
monolithic and precast stairs can only end with a tread. The stair needs to be modified or 


recreated from scratch to switch between types. 


To see the difference between the End with Riser versus End with Tread options, 
compare Figure 7-1.2c, which 1s set to end with riser, with Figure 7-1.4 set to end with tread. 
In this example, the “end” is the top and each option is common in construction. The “end 
with riser’ option is used if the stair stops right at the floor edge. The ‘end with tread’ option 
is used when the stair ends a distance away from the main floor and something similar to a 


landing is added to fill in the gap. 
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Gare 3 


This image is another view of the stair and railing 


-m 


design shown at the beginning of this 
section. The railings at the level 2 floor edge are separate elements from the railings hosted 
to the stair. 
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Graphic Controls: 

There are a number of ways to manage the visibility of Stairs and Railings in Revit. For the 
most part, these options apply to all stairs and railings regardless of which tool was used to 
create them. 


Object Styles (project wide settings) 


The highest level of graphic control in a Revit project is Manage > Object Styles (Figure 
7-1.7). Here, one can specify the line thickness and color for the various parts of a Stair 
(same for Railings). For Stairs and Railings, these settings only apply if there are no view 
specific overrides or filters. Tip: Compare the terms listed to the previous images. 


Visibility/Graphic Overrides (view specific settings) 


The graphics of Stairs/Railings can also be controlled on a view by view basis via the 
Visibility /Graphics Overrides dialog (Figure 7-1.8); while in a view, type VV. For 
example, maybe a Demolition plan or Code plan should show less detail...this can be 
achieved just in those views. 
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Object Styles x 


Model Objects Annotation Objects Analytical Model Objects Imported Objects 
Filter list: | Architecture ~] 
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FIGURE 7-1.7 Object Styles dialog — project-wide graphics controls for stairs 


Visibility/Graphic Overrides for Floor Plan: Level 1 X 


Model Categories Annotation Categories Analytical Model Categories Imported Categories Filters 
(| Show model categories in this view If a category is unchecked, it will not be visible. 


-_ 
on/Suface | Cut ($$ 

Visibility as pate 
Lines | Patterns | Transparency | Lines | Patterns 

B- x Gain Equipment o l o l ë 





a ee Invert || Expand al | ae 
Sen Le 








FIGURE 7-1.8 Visibility/Graphic Overrides dialog — view specific graphics controls for stairs 
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Calculate Tread /Riser Size: 


Although Revit automatically calculates the rise and tread dimensions for you, it 1s still a 
good idea to understand what is happening. 


The riser is typically calculated to be as large as building codes will allow. Occasionally, a 
grand stair will have a smaller riser to create a more elegant stair. 


Similarly, the tread is usually designed to be as small as allowable by building codes. This 
author worked on the design of a ski chalet where the treads were deeper than required by 


code for the comfort of those wearing ski boots in the building. 


The largest riser and shortest tread creates the steepest stair allowed. This takes up less floor 
space; see the next image. A stairway that is too steep is uncomfortable and unsafe. 


Building codes vary by location; for this exercise, you will use 7” (max.) for the risers and 12” 
(min.) for the treads (11” tread plus a 1” nosing). 


Codes usually require that each tread be the same size in a single run, likewise with risers. 






Riser: 7” 
Tread: 9” 





J? 





To calculate the number and size of the risers: 


Given: 
Risers: 7” max. 
Floor to floor height: 13’-4". 


Calculate the number of risers: 
13'-4" divided by 7” (or 160” divided by 7”) = 22.857 
Seeing as each riser has to be the same size we will have to round off to a whole number. 
You cannot round down because that will make the riser larger than the allowed maximum 
(13'-4" / 22 = 7.3"). Therefore, you have to round up to 23. Thus: 13’-4" divided by 23 = 
6.957. 


So you need 23 risers that are 6 15/16” each. 
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Multistory Stairs: 


If a stair extends multiple stories (1.e. levels) in a building, Revit has a feature which will 
support this in some cases (but not all). When a stair 1s selected, adjusting the parameter 
Multistory Top Level will cause the entire stair (runs, landings and railings) to array 
vertically. This really only works with straight run or U-shaped stairs (aka switchback stair). 


In the image below (Figure 7-1.9), there are triple-run (left) and double-run (right) stairs. As 
a side note, the-triple-run stair might be used to minimize required floor space, but requires 
enough vertical distance between floors as two runs overlap and can create headroom issues. 
When the Mulastory Top Level parameter is adjusted a level two or more levels above, the 
double-run will work, but the triple-run will not. 





FIGURE 7-1.9 Two stair designs between level 1 and level 2 


If the Multistory Top Level parameter is adjusted for both stairs in the example above, we 
see the result in Figure 7-1.10. Because the stair is arrayed vertically, and the triple-run starts 
and ends on the same side, we see a major issue. However, the double-run stair works 
correctly. 
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FIGURE 7-1.10 Stairs arrayed vertically using the Multistory Top Level parameter 


Keep in mind that the floor-to-floor height must be the same because this feature does not 


only the original, lowest-level stair can be edited. 


> 


Also 


alter the stair at all. 


Conclusion 


This concludes the basic introduction to Stairs and Railings in Revit. The next sections will 


dive deeper into each of these tools. 
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Exercise 7-1: 





Stair by Sketch 


This section will cover the first of two tools available in Revit for 
creating stairs. The Stair by Sketch option used to be the only way to 
create stairs in Revit—this is the option we will look at in this section. 


@ 


Stair 





ū 


Stair by Component 





Stair Parameters: 
Stair by Sketch 


i 


First you will review the parameters available in the Stair Family. Note 
that Stairs, like Walls, are a System Family and are only defined within a 
project or template. 





1. From the Project Browser, expand the Families > Stairs > Stair (i.c., click the plus 
signs next to these labels). 


2. Right-click on the stair type: Steel Pan Stair, and select the Type Properties option 
from the pop-up menu. 


You should now see the parameters shown in Figure 7-2.1. 





Take a couple minutes to see what options are Type Properties x 
available s Family: ‘System Family: Stair v | Load... 
l "E Type: ‘Steel Pan Stair vs Duplicate... 
e Tread: This defines the minimum T 


dimension of tread in plan view. Unlike 
Risers, this dimension will not 


Type Parameters 





automatically change. =e Ge z 
Calculation Rules Edit... 
e Nosing Length: Treads are typically 12” Minimum Tread Depth o 11" 
a 5 Maximum Riser Height 0' 7” 
deep, usually code minimum, and 1" of A E EE A 
that depth overlaps the next tread. This Extend Below Base oo 
. . Monolithic Stairs g 
overlap 1s called the nosing. landing Overlap Sà 
Underside of Winder Smooth 
e Riser: This provides Revit with the eee ieee | 
Graphics $ 
maximum dimension allowed by code; or, Bresk Symbol in Plan 
if you want, less. The actual dimension will Text Size 3/32" 
d d th fl t fl h . ht Text Font Arial 
epend on the floor to floor height as pa sas Hes z 
described in the previous section. Tread Material <By Category> 
Riser Material <By Category> 


Stringer Material <By Category> 


e Stringer Dimensions: These dimensions 
usually vary per stair depending on the stair | | 
width, run and materials, to name a few ree a 
variables. A structural engineer would 
provide this information after designing 
the stair. 


Monolithic Material <By Cateaorn 


FIGURE 7-2.1 Stair type properties 


© Cost: Estimating placeholder. 
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Sketching Stair Layouts: 


When the Stair by Sketch tool is selected, Revit enters Create Stairs Sketch mode. First you 
set the Base Lerel and Top Leve/, this determines how many treads and risers are created. Next, 
begin drawing the stair; the first pick is the bottom. The default sketch mode 1s “Run.” This 
mode allows you to pick two points and let Revit automatically create the Rzserand Boundary 
lines. The distance between the points you pick determines how many treads and risers are 
created. Picking two points far enough apart will create a single run stair that extends from 
floor to floor. 


The following three images show how a simple single-run stair is drawn. 


19° -3° 


Second Pick 
=>---- 
22 RISERS CREATED, 0 REMAINING 
Horizontal 


After picking your first point, move your cursor until the on-screen text (near 
your first pick) says “O REMAINING,” and then click your second point. Be 
sure you see the Honzontal or Vertical alignment line before clicking your 
second point, if it is to be so aligned. 





22 RISERS CREATED, 0 REMAINING 


The Rzser and Boundary lines may be manipulated at this point; e.g., move the 
boundary line to make the stair wider, or rotate it to make it follow an angled 
wall, or you can even rotate a single riser, maybe for a stage? 





Clicking Finish Edit Mode (1.e., green checkmark) creates the stair. Note that a 
railing is added by default to both sides and the cut symbol ts added relative 
to the view’s Cut Plane (via View Range). 
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Looking at Figure 7-2.2 you can see how the 
stair looks in a 3D camera view. Notice the 
guardrail on each side with a handrail. ‘The two 
railings are hosted by the Stair. This is similar to 
how a door 1s hosted by a wall. If the stair 1s 
deleted, the railings will be deleted. However, 
you may delete one, or both, of the railings and 
the Star will not be affected. 


Next you will take a look at how Revit will 
automatically create a landing when needed. 


Landings 


Creating an intermediate landing 1s pretty 
simple. Your first two picks must fall short of 
the number of risers needed. Then, you pick 
the 3“ and 4" points as shown in Figures 7-2.3 
and 7-2.4. The first example shows an L Shaped 
stair, the second a straight stair with an in-line 
landing. See Figure 7-2.5 on the next page for a 
3D view of these completed stairs. 











FIGURE 7-2.2 3D view of stair 


N 


4th Pick 


FIGURE 7-2.3 Sketching a stair with a landing — L shaped stair 


Second Pick 


22 RISERS CREATED, 0 REMAINING 


22 RISERS CREATED, 0 REMAINING 


FIGURE 7-2.4 Sketching a stair with a landing — straight run 
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Variations 


N 
NN 


NÑ 
WAS 
N RAS 
NR 


Next you will take a look at how the 
sketch lines can be customized to 
accommodate unique situations. 


First, while in Setch mode, the 
Boundary Line (s) can be rotated as 
shown in Figure 7-2.6. 


The next image, Figure 7-2.7, shows 
how the Boundary Line can be 
modified to follow multiple angles. 
While in Edit mode, you select the 
Boundary option on the Ribbon. You 
can now sketch new lines and 
modify existing ones. 


Boundary Lines must be continuous 
and there can only be two total 
(sides, not lines). Therefore, there are 
a number of limitations on what can 


be modeled. 






FIGURE 7-2.5 3D view 
of stairs with a landing 


22 RISERS CREATED, 0 REMAINING 


FIGURE 7-2.6 Rotating the boundary line to make one side of stair angled 


22 RISERS CREATED, 0 REMAINING 


FIGURE 7-2.7 Editing boundary line to make one side of stair follow irregular wall 
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The Rzsers may also be modified while in Sketch mode. First you select the Rzser option 
(Figure 7-2.8) and then sketch additional line work, which represents the edge of a tread. An 
example of this can be seen in Figures 7-2.9a and b. The green boundary line was trimmed 
back; this causes the stringer to stop short of the last riser. To draw the curved riser line, 
simply select one of the arc options from the Rzbbon while the Rzser draw option ts current. 
Draw the curved line and finish the sketch. 


Rn Zae 


f Boundary £ T R 
Am Riser z Plane 


Work Plane 





FIGURE 7-2.8 Ribbon options while in Star Sketch mode 





22 RISERS CREATED, 0 REMAINING 


FIGURE 7-2.9a Custom riser modification FIGURE 7-2.9b Custom riser in 3D view 


Stringer Conditions 


Revit offers limited control over the stringer shape. For example, it can only be rectangular 
shaped — but you can adjust the size. There are other ways of modeling a stringer; you could 
hide the built-in stringer and add a channel shaped stringer to the railing system’s bottom 
edge, or model it separately. 


You can modify the start and end positions of the stringer. This is often required to match 


the design developed by the structural engineer or stair fabricator. Often, the stringer 
extends to a beam or floor edge. Here is how that is done... 
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While in Sketch mode, use the Boundary option (Figure 7-2.8) to draw a small line past the last 
Rzseras shown in Figure 7-2.10. Select this line and set its S/ope to be Flat on the Options Bar. 
You can also adjust the Heght Correction option to make the top of the stringer align with an 
adjacent wall base if needed. The final result is shown in the 3D image (Figure 7-2.10). 


Another option is to just drag the current Boundary edge out past the last Rzser. ‘This 
extension can only be sloped as it is a continuation of the main sloped stringer. 





3 


Slope: Flat + Height Correction: 0° 0" 





FIGURE 7-2.10 Stringer control options 


Stair Width 


Keep 1n mind that the width of the stair is between the two stringers. When laying out a 
stair, you need to consider the size of the stringer that will appear on each side when the stair 
is finished (Figure 7-2.11). ‘This is only true when the Type Properties has the stringer left and 
right options set to Closed. Otherwise, when set to Open, the stringers are below the stair and 
do not increase the overall width. Figure 7-2.12 shows an example of an Open stringer. 
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3 


| 


4 RISERS CREATED, 18 REMAINING 


While in S ketch Mode Sketch Finished 


FIGURE 7-2.11 Stair width does not include stringers (when Stringer set to closed) 





FIGURE 7-2.12 Stair with Stringer option set to open 


Limitations with Stair by Sketch 


There are a few things which the Stair by Sketch cannot do. One is create a three-run, or 
double switch-back, stair as the 2D sketch lines cannot overlap. Another is to have a stair 
split off into two directions from a landing as showing in the rendered images earlier in this 
chapter. For these reasons and a few others, Autodesk created the Stair by Component tool 
covered in the next section. 
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Stair Sample File from Autodesk’s Web Site: 


Make sure to examine the stair sample file available on Autodesk SEEK. On the Insert tab, 
in Revit, search for “Revit samples” tn the Seek search box and then select the stair option 
listed in your browser. You can download this file and see examples of several different stair 
types side-by-side as seen in the images below. You can also select one and view its 
properties to see how it is done. Additionally, you can Copy/Paste one into your project, 
select your stair, and then select the newly imported type(s) from the Type Selector. The partial 
view of the sample file, shown below, has open riser, single stringer, no stringer, spiral, etc. 


UP 


UP 


UP 


UP 





Partial Level 1 Plan view 
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Exercise 7-3: 





Stair by Component 


The Stair by Component tool was created in Revit to deal with some limitations inherent 
with the Star by Sketch tool. At first glance, this tool works in a similar way to the Siar by 
Sketch tool; for example, start the command and pick two points to create a single-run stair. 
The resulting stair, for Steel Pan Stair, even looks exactly the same. However, as we dig 
deeper we find many differences. 


Stair Types: 


When the Star by Component command is selected, the Type Selector lists three options 
(Figure 7-3.1); this example is based on the Commercial-default template. At this point it is 
helpful to compare these three options with their corresponding entries in the Project 
Browser under Families - marked with #1 in Figure 7-3.2. The fourth item marked with #2, 
“stair,” contains everything related to the older Star by Sketch command. The remaining 
items are the “components” for this newer stair tool. These components are selected within 
the properties of the three main options highlighted here. 


Properties X 
= Stairs 
Assembled Stair =)... Assembled Stair 
Steel Pan Stair - Steel Pan Stair 1 
+) Carriage ee 
pe arci p =)... Cast-In-Place Stair 


Assembled Stair +) Monolithic Landing Ne 
Steel Pan Stair +4). Monolithic Run 


Cast-In-Place Stair +). Non-Monolithic Landing 
+) Non-Monolithic Run 


~ 1 


; ith : 
Monolithic Stair =)... Precast Stair 


Precast Stair 








Precast Stair eee, 
+ tair Cut Mark 
+) Stringer 
FIGURE 7-3.1 Type Selector; FIGURE 7-3.2 Family\Stairs 
Stair by Component tool active in Project Browser 


Stair Component Types: 


To see how a Stair by Component type, listed above, makes use of the component types 
take a look at the Type Properties for the “Steel Pan Stair” in Figure 7-3.3. The selected 
component types, which have been highlighted, can each be seen in the Project Browser as 
shown in Figure 7-3.4, also highlighted. 
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Unlike the Stair by Sketch, which contains all required properties in one Type Properties 
dialog (covered in the previous section), the Stair by Component has Type Properties for the 
entire stair (Steel Pan Stair in this example) and then Type Properties for the various 
components: Run Type, Landing Type, Supports and Cut Mark Type. 


Type Properties xX ©- Stairs 
Family: ‘System Family | v Load... Carriage 
= Cast-In-Place Stair 
mes PEE POSUN s APAR Monolithic Landing 
Rename... Monolithic Run 
asii =) Non-Monolithic Landing 





I 
ame OO e a i 


-« Non-Monolithic Run 


-27 Tread 1" Nosing 1/4" Riser 





Precast Stair 
Run Type Stair 
a evo na | =)... Stair Cut Mark 
E tseachtain EE E eeiiaemeniel ; Double Zigzag 






S- Stringer 


a NE a E e A oa | FIGURE 7-3.4 Component 
E aer E DOPINAREN families used by Steel Pan Stair 


<<prevew [C] cm O ooy 


FIGURE 7-3.3 Steel Pan Stair type properties 





Examples of parameters associated with component types can be seen in Figure 7-3.5; here 
we see the Run Type named 2” Tread 1” Nosing 74” Riser and the Right Support Type named 
Stringer — 2” Width. 


7-23 


Design Integration Using Autodesk Revit 













Type Properties x Type Properties 
Family: ‘System Family: Non-Monolithic Run v Load... Family: ‘System Family: Stringer ~ Load... 
Type: |2" Tread 1" Nosing 1/4" Riser voo Dupatte.. Type: Stringer - 2" Width vo Dupiate... 
Type Parameters Type Parameters 
7 7 
Materials and Finishes a Materials and Finishes â 
Tread Material = By Category> Material — _{sBy Category> 
RiserMaterial = = __—s <ByCategory># | Dimensions a 
Treads Section Profile ___ Default 
Tread W Flip Section Profile E p : a 
Tread Thickness TTT E T o 5 Structural Depth On Run 0" 21/2" 
Tread Profile ‘Default B 4 Structural Depth On Landing 0 7" o 
Nosing Length o 0 1" “| Total Depth | ‘1’ 0" 
Nosing Profile = Stair Nosing - Pan : Stair Nosing - Pa _ Width oe OF 2" 
Apply Nosing Profile Front Only | | Identity Data a 
RISC PA Keynote 
Slanted nc bed. : Model 
Riser Thickness OA ee | Manufacturer 
Riser Profile =... Default | Type Comments 
Riser To Tread Connection ‘Extend Riser Behind Tread U ñűñűŤűġCļŭOaaa 
Type Image Assembly Description te | 


m a l o le deen Caila Aw 


FIGURE 7-3.5 Type properties for two of the stair component types associated with ‘Steel Pan Stair’ 


Notice in the image above that things like material and tread profile can be selected. This 
entire Run Type can be duplicated and modified when required—for example, a project has 
a simple utilitarian stair and a more formal open stair. Also notice that a profile can be 
selected for the supports: Section Profile. Thus, we can define a channel-shape which is 
fairly common in commercial construction. Remember, with the Stair by Sketch, the support 
can only be rectangular in shape. 


All these settings will make more sense once you start using this tool. However, at this point 
you should have the basic understanding that there are properties for the entire stair system 
and then separate properties (i.e. types) for the individual components of the stair. 


Creating Stairs using Stair by Component: 


While creating a stair with Stair by Component, the 3D “components” are created along the 
way. Using this tool, the individual sketch lines are not seen or editable (e.g., boundary and 
riser) like they are with the Stair by Sketch tool. This makes it easier to see what the stair will 
look like before clicking Finish Edit Mode. Also, because there are not sketch lines, it 1s 
possible to create a stair with multiple switch backs. 
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Here are the basic steps for the Stair by Component tool: 





The image below shows the Options Bar while the Stair by Component tool 1s active 
(Figure 7-3.6). Be sure to select the best option for Location Line. If in a stair shaft, one of 
the exterior support options is likely the more convent option. Note that these settings can 
vary per run within the same stair instance. 


Location Line: Run: Center v Offset: OO" 


FIGURE 7-3.6 Options bar for Stair by Component tool 








Actual Run Width: 


50] automatic Lancing 





Picking the points on-screen 1s similar to the Stair by Sketch tool. Two clicks could create a 
continuous single-run from floor to floor, or, as seen in the image below, multiple clicks 
creates multiple runs. All along, Revit indicates how many risers remain before reaching the 
next level. 


1 11 
HHHH o 


FIGURE 7-3.7 Creating stair with Stair by Component tool 
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Once the components are created, and while still in the Stair by Component tool, individual 
components can be selected. 


Stair Landings: 


In the first image (Figure 7-3.8) the 
intermediate landing is selected. Notice 
there are six grips. There is one grip on 


each side and one grip at each stair run. 


The next image (Figure 7-3.9) shows 
how the landing can be modified when 
adjusting the grips by clicking and 
dragging. In this example, the three 
circled grips were moved to change the 
size and shape of the intermediate 


landing. FIGURE 7-3.8 Stair by Component edit mode with 
landing selected 





Landings are only automatically added 
between runs when Automatic 
Landing is checked on the Options 
Bar. If additional landing construction 
is required at the top or bottom or the 
stair, select the Landing option (see 
Ribbon image below) and then sketch a 
closed loop which is touching the 
adjacent stair run. 


Modify | Create Stair 





FIGURE 7-3.9 Landing adjusted using grips 





The result ts a landing with added supports on all three sides as 
seen in the upper part of Figure 7-3.10. Selecting the end support 
allows you to delete it. Notice how the side supports adjust from 
mitered to flush cut in the lower tmage once the support has been 


deleted. 





When a landing 1s selected, it’s Relative Height and thickness are 

listed in the Properties Palette. Adjusting the elevation will 

automatically adjust the runs, plus the number entered will be —= 
changed to the closest riser position. However, the runs are not 


adjustable if any of them have been converted to a sketch (more on FIGURE 7-3.10 


this in a moment). Added landing and 
support deleted 
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Non-rectilinear Landings: 
The intermediate landings automatically created by 


Revit can be modified. While in 
Stair Edit mode, select the landing Eu 
Convert 





component as shown in the first 
image in Figure 7-3.11. Click the 
Convert command on the Ribbon. 


At this point, a message appears indicating the 
conversion is irreversible. Click Close to complete 
the conversion. The landing portion of the stair is 
now a Sketch-based stair element. 





Original Landing 


With the landing still selected, click 


the Edit Sketch command on the “BA 
Ribbon. The lines which define the dit 
perimeter of the landing, in plan- Sketch 


view, ate now editable. Use Draw 

and Modify tools, such as Line, Circle, Arc, Split, 
Trim, Offset, etc. to adjust the footprint of the 
landing. An example of a modified landing can be 
seen in the second image to the right. 


When finished editing the landing sketch, click the 
green checkmark to exit sketch mode. If the sketch 
is not a clean outline with any overlapping or Conrert to Sketch and Modif 
crossing lines Revit will create the landing. Unlike 
other sketches, like floors, there cannot be multiple 
closed loops (e.g. in a floor, a loop within a loop 
would create a hole in the floor). If a sketch error 1s 
shown, Revit will highlight the problem area. Simply 
click Continue and fix the problem. 


Click the green checkmark one more time to finish 
the entire stair instance,; Revit will recreate any 
hosted railings as well. This can be seen in the last 
image to the right. 


If the landing needs to be modified again, select the 
stair and click Edit Stair and then select the landing 
component and click Edit Sketch. Chip aa ee 








FIGURE 7-3.11 Custom Stair Landing 
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Landing Properties: 
A landing can have its main 


properties defined by the 
Run, which 1s the default 
setting, or independently. 


Selecting a landing and then 
looking at its Type Properties 
we see Same as Run is 
selected (Figure 7-3.12). This 
tells Revit to inherit several 
properties from the stair run 
that the landing 1s connected 
to within the Szazr by 
Component instance. 


TIP: A component within 
the stair can be selected 
without entering edit mode. 
Simply hover your cursor 
over the component and 
then tap the Tab key and 
click to select once the 
component highlights. 


When Same as Run is 
unchecked, several properties 
appear as shown in Figure 7- 
3.13. 


Landing Material: 
In addition to controlling the 


various tread properties, 
notice that a material 
parameter is also now 


available when Same as Run is 


unchecked. If the landing 


requires a different floor finish, 


uncheck the Same as Run 


option and specify the material 


using the Tread Material 
parameter. 


An example of the nosing and 
material matching the run can 
be seen in Figure 7-3.14. 


Type Properties x 









Family: System Family: Non-Monolithic Landing Load... 


Type: Non-Monolithic Landing Duplicate... 


SameasRun 





identity Data 
Typelmage Ooy ġyaaaaaaa y" 
Keynote ç 





FIGURE 7-3.12 Landing type properties; “Same as Run’ checked 


Type Properties x 
Family: System Family: Non-Monolithic Landing Load... 
Type: Non-Monolithic Landing Duplicate... 
Rename... 
Type Parameters 






Materials and Finishes 
Tread Material 


{<By Category> =) 









Same as Run E 

Sg eaa 
a | 
Ba a aeea Neee] 
Nosing Profile (Stair Nosing - Pan : Stair Nosing - Pan 
a rn nl 
Type Image 
eee sear nrttiee peoel 


AGAL] 


FIGURE 7-3.13 Landing type properties; ‘Same as Run’ unchecked 





FIGURE 7-3.14 Landing nosing and material example 
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Stair Supports: 


When a support (aka Stringer) is selected, there are three ways in which the end can be cut: 
Horizontal, Perpendicular and Vertical (Figure 7-3.15). The default is Vertical. This setting is 
only adjustable at the ends of a top or bottom run. Notice in the image that the setting can 
vary for each side of the stair. 


These options for supports are more limiting than those for the Stair by Sketch tool. 
Looking back at that section, we see 1t is possible to control whether the stringer continues 
to slope or is flat, and its vertical dimension. With the Stair by Component tool we can only 
extend the stringer if there is a landing to host it. 


Y | i | 


Horizontal Perpendicular Vertical 


FIGURE 7-3.15 Three options for a support end cut: Horizontal, Perpendicular and Vertical, respectively 


Revit generally does a good job at how supports transition. Sometimes there are issues as 
seen in the example below, on the left. This is not really Revit’s fault. The issue is we did not 
give Revit enough room to make an appropriate transition. Once the landing has been 
adjusted we see the buildable result on the right. As we will see later, this is true for railings 
as well. 





Support Transition Correction 


Support Transition Issues 








FIGURE 7-3.16 Dealing with supports which do not transition correctly 
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The example in the previous image 
(Figure 7-3.16) shows two runs 
coming off of the same landing, up to 
the next level. The steps to accomplish 
this will be covered in the next section 
on stair runs. 




















Stair Runs: 


When an individual stair run is 
selected there are a few adjustment 
options per the grips as seen in Figure 
7-3.17. 


Dragging the side grips modifies the 
width of the stair — just for the selected 
run. Each run can be a different width. 


Dragging the top end (or bottom end) 
grip will depress the number of steps in 
the selected run. The opposite run will 
have the same number of steps added 
(or removed); see Fig. 7-3.18. 





A selected run can also be Nudged 
using the Arrow keys. When nudging 
the stair away from the landing, Revit 
will automatically extend the landing to 
meet up with the new stair position. 





Additional runs can be modeled 
within the same stair instance as 
shown in the previous section. 
This may be for a grand stair or 
access to an adjacent roof level. 
Here 1s how this is done: 





fe DS Ay = ofo i 


+t ©3 = 
39 SS © Tit 21 21 x 












Modify | Create Stair 

Properties 

e While in edit mode, select 
the landing (Fig. 7-3.19) 

e Copy the Relative 
Height to the clipboard; 





Stairs: Landings (1) 
Constraints 
Relative Height 






highligh oe, press E TT | Beata | | 
CTRL+C  — po TC eae aia E cnmr tleon 

e Selectthe Run command |Ime O 
Srthe Rebbe (Step #1, ie On 
F ig. 7-3.20) FIGURE 7-3.19 Height listed for selected landing 
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e Switch the ba a A 
Properties Palette cc 
drop-down to | Xx ania > 
Run (Step #2, we s | e B lea 
Fig. 7-3.20) — Carma 
e Paste the landing Location Line: Run: Center v Offset/0'0" =| Actual Run Width:| 3° 0” 
height into BEES = 


Relative Base 
Height CTRL + TT 


V (Step #3, Fig. 7- New Stairs: Runs X) v Pa Edit Type pps 


















3.20) Constraints 
, Location Line Run: Center i 
@ Draw the stair run Relative Base Height Ya BB) 
i = Relative Top Height 10 0" 
(Figure q 3.21) Run Height o 8 9 209/256" : 
Construction a |= a fe 
: Extend Below Riser Base (0° 0” 
The result is a new run Begin with Riser EJ | BER 
joined to the landing as End with Riser WoO 
: : Dimensions a 
seen in the two images Actual Run Width (3 0" | BER 
that follow. Notice the Actual Riser Height 0' 6233/256" —————— 
: bl Actual Tread Depth - 20° 11 
run arrow is not able to identity Data À 
connect multiple stair 
runs. Thus, make sure to FIGURE 7-3.20 Drawing an extra stair run from an intermediate landing 


model the desired primary 
path first. Also, if the secondary stair run needs to be repositioned, it will become un-joined 
with the landing. However, the landing can be adjusted and once it touches the run it will 

automatically join with it. 





9 
10 14 
10 
FIGURE 7-3.21 Extra run added to stair FIGURE 7-3.22 3D view of modified stair 
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Stair Limitations: 


There are a few limitations with Stair by Component compared to Star by Sketch when 1t comes 
to modeling a stair run or landing. For example, the edge of the stair cannot be angled as 
shown in the previous section. The bottom tread is not able to be extended out and rounded 
either. 


The way to deal with these limitations 1s to convert the statr component to a sketch-based 
run or landing. As covered a few pages back for a custom landing, with a stair run selected, 
while in edit mode, click the Convert option on the Ribbon. As the following message 
indicates, this is irreversible. The main drawbacks are not being able to drag grips to resize 
the components, but runs and landings still join properly. Thus, the drawbacks are minimal 
when compared to the need to model the stair correctly. Once a component is converted, 
select it and click Edit Sketch on the Ribbon to modify a run or landing. At this point you 
are two “edit modes” deep—meaning the green checkmark, for finish, must be clicked twice 
to fully complete the stair modification. 


Stair Annotation: 


There are a few annotation tools related to Stair by 
Component to be aware of. 






The Stair Path tool, found on the Annotation tab, 
adds the UP or DN text and an arrow. Keep in mind 
that every tool on this tab is 2D and view specific. 
When a stair is initially created, the Stair 
Path annotation is automatically added to 
every plan-view. 


The Stair Path element can be selected and 
then repositioned or even deleted in each 
view. If the annotation is deleted, or a new 
plan-view is created, use the Stair Path tool 
to add it to a stair instance. 


The visibility of the text and arrows can be controlled separately and per view. Figure 7-3.23 


shows the Visibility/Graphic Overrides dialog with the Stair Paths category expanded on 
the Annotation Categories tab. 
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The text and arrow can be _[| visibitity/Graphic Overrides for Floor Plan: Level 1 


moved separately. The text, 


| Model 


moved in any direction. 
The arrow can only be 


Filter list: 


Categories | Annotation Categories | Analytical Model Categori ted Categories | Filt 
“UP” or “DN,” can be ==" moore | tennis, | impacted Cateoeriea, | 
(V| Show annotation categories in this view 





Architecture v 


moved perpendicular to Visibility Projection/Surface S m 
the run of the stair. | Lines O| 


The Tread Number tool, 
also found on the 
Annotation tab, 
enumerates each tread for 
a selected run. This tool 
only works with Star by 
Component elements; it will 
not work with a stair 
created with Stair by Sketch. 
However, 1f a run is 
converted to a sketch 
within a Stair by Component 





stair this command will still work. 


This tool is simple to use. To add 
tread numbers to a stair, simply 
start the command and then 
select a stair run within a plan or 
section view. Each separate run 
needs to be selected, even within 


one Stair by Component instance. 


The numbers only appear in the 
current view. 


An example of the results can be 
seen in Figure 7-3.24 for both 
section and plan views. 


Once placed, select it to access 
several formatting options via the 
Properties Palette. The Tread 
Number element is selected in 
Figure 7-3.24; notice the dashed 
line running through the 
numbers. When not selected, 
there is no visible line. 


alate 


| Spot Slopes 
Stair Landing Tags 


SILE 


O 
v) 
v) 
M 
s 


Stair Run Tags 

Stair Support Tags 

Stair Tags 

Stair Tread/Riser Numbers 
Structural Annotations 


o0 


<Above> Up Arrows 
Down Arrows 
DOWN Text 

Up Arrows 

UP Text 


VIPIT DITIT ITIITI TIITII TIITII TIITII | 


10000 


FIGURE 7-3.23 Stair path category 





Plan View 





Section View 


FIGURE 7-3.24 Tread Number tool results 
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Warnings: 


If a stair has a problem, for example a stair instance does not 
reach a floor level, the Show Related Warning button will 
appear whenever that stair 1s selected. 

Edit | Show Related 
Clicking this button will open a dialog describing the | Stairs | Warnings 
problem as shown in the image below (Figure 7-3.25). ‘This Edit 
can happen if a stair 1s created and there are “remaining” 
risers listed prior to clicking finish. Also, if a stair type 1s 
switched from non-monolithic to monolithic this can appear. 


Warning 





Autodesk Revit 2016 


Messages 
=)... Waming (may be ignored) 
Stair top end exceeds or cannot reach the top elevation of the stair. 
=)... Add/remove risers at the top end by control or or change the stair run’s 
‘Relative Top Height’ parameter in the properties palette. 


ell 


FIGURE 7-3.25 Warning message for selected stair 





To see a full list of warnings for the entire model, select Manage > Warnings (Figure 7- 
3.26). This should be done occasionally to ensure there are no major issues with the model. 
Keeping this list free of major errors can improve the performance of the model as Revit 1s 
not constantly checking this situation. 


Autodesk Revit 2016 


Warnings 
(4). Highlighted lines overlap. Lines may not form closed loops. 
The rail is not continuous. Breaks in the rail usually occur at sharply-angled 
qp fransitions. To fix the problem, try: 
= «Changing the transition style in the rail type properties, or 
- Modifying the railing path at the transition. 
Stair components are not continuously connected. This may cause incorrect 
representation and annotation 
=) Waming 6 
C] Stairs : Assembled Stair : Stair : id 374657 
Stair top end exceeds or cannot reach the top elevation of the stair. Add/remove 
(=)... risers at the top end by control or or change the stair run’s ‘Relative Top Height’ 
parameter in the properties palette. 
=) Waming 7 
C] Stairs : Assembled Stair : Stair : id 375278 






Show More Info Delete Checked... 
To highlight an element in the graphics window, select it in this tree. 


Most standard view commands work without exiting this dialog. 


a 


FIGURE 7-3.26 Warnings list for entire project 
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Exercise 7-4: 
Introduction to Railings 








: . . . e . WALL MOUNTED 
This “exercise” will provide a basic introduction to the HANDRAIL SYSTEM 


railing tool in Revit. There are no required steps for the 
law office project in this section. However, it is highly 
recommended that this information be reviewed prior 
to completing the steps required later in this chapter. 





TREAD COUNT VARIES - 
SEE STAIR SECTIONS 


Railing Types: 
When the Rating command is selected, the railing Types in the current project are listed in 
the Type Selector. Compare this list to the same items listed in the Project Browser under 
Families \ Railings \ Railings. The items listed in the Project Browser can be Duplicated or 
Deleted. 


Properties x 


Railing 
Guardrail - Pipe 


Railing ©- Railings 


l +) Baluster - Round 
Glass Panel - Bottom Fill h- Baluster - Square 

+) Baluster - Steel Flat Upright 
Guardrail - Rectangular +) Handrail Type 
Handrail - Pipe +) Panel - Glass 


Handrail - Rectangular 


Most Recently Used Types 





+) Support - Metal - Circular 





+) Termination - Wood - Rectangular 


Properties help Apph +) Top Rail Type 
FIGURE 7-4.1 Type Selector; FIGURE 7-4.2 Family\ Railing 
Railing tool active in Project Browser 


Railing Component Types: 


Similar to the way Stairs work, Railings have several high-level properties (1.e. Type 
Properties). These can be seen in Figure 7-4.3. Notice the option to select a Top Rail and 
Handrail type. Also, there is an option for two handrails on the same railing. ‘This allows a 
Handrail to be placed on both sides of a railing. 
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The options available in the Top Rail and Handrail component drop-down lists is based on 
the Types created in the current project. These options can be seen in the Project Browser as 
shown in Figure 7-4.4. These Types can be Duplicated or Deleted via the right-click menu. 


Type Properties x 
Family: ‘System Family: Railing v | Load... 
Type: Guardrail - Rectangular Ys Dupliaate... 
Type Parameters 


Value A 





©) 

Baluster - Round 
ncibien ‘Left Baluster - Square 
Type ‘Circular - 11/2" Baluster - Steel Flat Upright 
Handrail 2 5 © Handrail Type 
Lateral Offset - Circular - 1 1/2" 
Height : Pipe - Wall Mount 
Position None Rectangular - Wall Mount 
Type [None Panel - Glass 
Identity Data Railing 


Support - Metal - Circular 
Termination - Wood - Rectangular 
Top Rail Type 

Circular - 1 1/2” 


l Sep | C œx ] | | Apply Elliptical - 1 1/2" x 1 1/8" 


Rectangular - 2” x 2" 


< 
OW ® 


FIGURE 7-4.3 Guardrail — Rectangular railing properties FIGURE 7-4.4 Component 
families used by railing 


Conceptually, take note that a Top Rail and Handrail are more complex than just selecting a 
profile, as this will help you understand Revit’s internal structure for these element types. 
The properties associated with the Top Rail and Handrail selected in the previous image can 
be seen in Figure 7-4.5. 


In Revit, a Profile is a simple 2D closed outline—a series of connected lines and/or arcs. An 
example can be seen in Figure 7-4.7. Similar to other families, profiles can be parameterized. 
Thus, this simple circle is able to represent multiple diameters. The Project Browser shown 
in Figure 7-4.6 shows two sizes (i.e. types) for this profile. Just like doors, these types can be 
duplicated and new sizes created without the need to create a new profile family. However, 
creating a new profile is easy: New > Family > Profile.rft template. 
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Type Properties xX Type Properties xX 
Family: ‘System Family: Handrad Type v | Load... Family: ‘System Family: Top Rad Type v | Load... 
Type: Cradar - 1 1/2" ¥ Duplicate... Type: ‘Rectangular - 2"x 2" Duplicate... 
Type Parameters Type Parameters 
n x 


Profile ar Handra : Hand Clearance 


Plus Tread Depth 


Extension Style 





ccreven [OR] ett e a e 


FIGURE 7-4.5 Type properties for two of the railing component types associated with “Guardrail — Rectangular” 


Base-Vinyl 
C-Channel-Profile 
© Circular Handrail Diameter = 0'- 1 1/2" 








- 1 1/2" 
1" Aa ae 
Elliptical Handrail A 
Fascia-Flat = G 
Form Deck_Non-Composite K 
Gutter Profile-Bevel : Fa 2 
Parapet Cap-Precast © 
© Rectangular Handrail elo 
7 2” x 2" & TE 
: Q 
Sill-Precast 
Slab Edge-Thickened = , 
Square Handrail : 
tair Nosing - Pan FIGURE 7-4.7 Profiles Circular handrail profile 
Stair Tread as seen in the family editor 
Wall Sweep-Brick Soldier Course 


FIGURE 7-4.6 Profiles families 
used by handrail & top rail types 
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In Figure 7-4.5, notice both Handrails and Top Rails have an option called Terminations. 
Handrails also have an option for Supports. In this example they are all set to “None.” 
Figure 7-4.8 shows that a termination (aka escutcheon) occurs at the end of a Handrail (or 
Top Rail) and a Support is what holds the Handrail in place. Each of these items are separate 
families loaded into the current project. 







Support 


Termination 


A 


FIGURE 7-4.8 Termination and Supports example 


Now that the various components 
and nested families in a railing have 
been covered we need to back up to 
the beginning and look at how the kaling ranen 
rest of the railing is defined. This is 
the pattern, either horizontal, vertical 
or both, that fills that area from the 
stair/floor up to the Top Rail. You 
are about to see two of the most complex dialogs in Revit! We will compare the settings 
between the two guardrail types Pipe and Rectangular to help understand how the various 
options and settings work. 





Rail Structure (Non-Continuous): 


When a railing has horizontal/parallel rails, in addition to the Top Rail and Handrail, they 
are defined in the Edit Rails (Non-Continuous) dialog shown in Figure 7-4.10. ‘To access 
this dialog, select a railing, click Edit Type, and then click Edit next to Rail Structure (Non- 
Continuous). 


Looking at Figure 7-4.9 we notice the “Pipe” railing only has vertical elements. ‘Thus, the 


Edit Rails dialog is empty. Contrast this with the “Rectangular” railing type which is mainly 
composed of horizontal/parallel rails. 
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Guardrail - Rectangular Guardrail - Pipe 


FIGURE 7-4.9 Graphically comparing two railing types found in the Commercial-Default project template 


Edit Rails (Non-Continuous) x 
Family: Railing 
Type: Guardrad - Pipe 
Rails 





oma | oe 





P] i Ss U :0' 0" Circular Handrail: 1" = <ByCategory> 
Rail 2 2-7 “0' 0" | ‘Circular H Handrail : 1" :<By Category> i 
3 JRail3 Er '0' 0" “Circular Handrail: 1" <By Category> o 
4 |Rail4 rT? 10° 0" Circular Handrail : 1" (<ByCategory> | 
Eaj Rail 5 1" 4" 0° 0" ‘Circular Handrail : 1" | :<By Category> 
6 |Rail6 0 11" 0' 0" ‘Circular Handrail: 1" <By Category> 
Rail 7 0'6" 00" Circular Handrail: 1"  <By Category> 
Insert Duplicate Delete Up Down 


| chen ee a 


FIGURE 7-4.10 Defining horizontal elements within a railing 


The numbers added to the “Rectangular” railing example, in Figure 7-4.9, correspond to the 
numbered rows in Figure 7-4.10. Notice each row has five settings as defined below. 
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Name 
Each row can be named to help keep things organized. Each row must have a unique name. 
These named rows appear in the Edit Baluster Placement dialog covered in the next section. 


Height 

The Height of the rail is from the floor/landing or the front edge of the tread as shown in 
Figure 7-4.11. Compare the dimensions shown in this image to those listed in the Edit Rails 
dialog (Figure 7-4.10). Note that the height is to the top of the rail in each case. Dimensions 
from the tread edge and to the top of the Top Rail and Handrail relate to how building 
codes define stair, guardrail and handrail requirements. 


Offset 

This allows each rail to be offset horizontally from the main railing 1f needed. In previous 
versions of Revit this is how a handrail was defined. There are many creative ways this 
option can be used. Keep in mind there are two other “offset” options for a railing; the 
instance parameter Tread/ Stringer Offset and the type parameter Baluster Offset. 


Profile 

This defines the shape continuously extruded along the handrail. Speaking of continuously, it 
is unclear why the dialog says “Non-Continuous”! Load and/or create additional Profiles in 
the current project for more options. Note that this could include something that looks like 
a stair stringer to maintain a consistent look when the railing at a stair transitions to a railing 
at an open floor edge (Figure 7-4.12). 


Material 

This defines the material applied to 
the shape created by the extruded 
profile. 






\ 


A XA ASR AY AL 
i 
i 
i 


\ 





XX 
3' - 6" 


x \ 





FIGURE 7-4.12 


FIGURE 7-4.11 Railing rail dimensions Railing with stringer 
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In the Edit Rails dialog, new rows can be inserted, and current rows can be duplicated or 
deleted. The order of the rows does not matter as the Height parameter dictates its position, 
but having them in the same relative order is helpful—thus the Up and Down buttons. 
Finally, expanding the preview option allows you to see the results without closing the dialog 
or clicking apply. However, clicking Apply will update the model without the need to close 
the dialog. This shows the changes in your model rather than a generic sample preview. 


Baluster Placement: 


Where the Rai/ Structure dialog defines all the horizontal/parallel elements (except for top 
and handrail) the Edit Baluster Placement dialog defines all the vertical elements within a 
railing system. This dialog, as seen in Figure 7-4.13, has two main sections: Main Pattern 
and Posts as pointed out. 


Edit Baluster Placement x 


Family: Raising Type: Guardrail - Pipe 


=> Main pattern 






Base Delete 


Baluster Family offset 





poms Duplicate 

Pattern start N/A N/A N/A N/A N/A 
Regular baluster ‘Baluster- Round: 1" ‘Host 0° 0" Top Rail Element F 0" EET 0' 0" Up 
3 [Pattern end N/A N/A [N/A N/A N/A 0' 0” N/A 

Down 

Break Pattern at: Each Segment End v Angle: 0.000° Pattern Length: 4 0° 
Justify: ‘Beginning v Excess Length Fil : ‘None we Spadng: 0' 0° 
C] Use Baluster Per Tread On Stairs Balusters Per Tread: 1 Baluster Family: Baluster -Round : 1" ~v 





a> 
Base Top 










Start Post jBaluster-Round:1" |Host 0' 0" ‘Top Rail Element 0' 01/2" 0’ 0" 
orner Post Baluster- Round: 1" ‘Host 0' 0" ‘Top Rail Element 5 7 0' 0" 0' 0" 
He Pos Baluster - Round : 1" ‘Host 0' 0" ‘Top Rail Element 0' 0" :-0' 01/2" :0' 0" 


Corner Posts At: Each Segment End v Angle: 0.000° 
<< Preven a 


FIGURE 7-4.13 Edit Baluster Placement dialog; Guardrail — Pipe (4’-0” main pattern spacing) 


Main Pattern 

In the example above, for Guardrail — Pipe, there 1s not a “main pattern” per se. ‘This 1s 
because the “main pattern” is defined by horizontal/parallel bars. Thus, in this example the 
Main Pattern is the “structural” supports for the railing system which are spaced 4’-0” (note 
the highlighted value in Figure 7-4.13). FYI: The 1” diameter pipe at 4’-0” on center may or 
may not be adequate to develop the code required lateral resistance at the top edge of the 
railing. 
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Comparing the two guardrail examples (Figure 7-4.9) we see the “Pipe” type has the “main 
pattern” spaced at 4-0” (Figure 7-4.13) whereas the “Rectangular” option spacing 1s only 4” 
(Figure 7-4.14). 


Edit Baluster Placement 


Family: Railing Type: Guardrail - Rectangular 


Main pattern 


- Base Top | Dist. from Delete 


a Pattern start N/A N/A N/A iN/A N/A iN/A N/A 
2 |Regular baluster Baluster - Square: 3/4" Host 0' 0" Top Rail Element 0° 0" 0° 0" 
B Pattern end N/A N/A N/A iN/A N/A N/A 







eet 
FIGURE 7-4.14 Edit Baluster Placement dialog, Guardrail — Rectangular (4” main pattern spacing) 


Main Pattern settings per row: 
e Name 
User defined name for each baluster in the main pattern. This ts mainly to help keep 
things organized. 


e Baluster Family 
This drop-down lists all the baluster families (post or panel) loaded in the current 
project. Note that None is also an option. 


e Base 
Select where the bottom of the baluster is placed. Built-in options are Host and Top 
Rail Element. Also, all the named rails (from the Edit Rails dialog) appear here as well. 
FYI: The host can be a stair, floor or ramp. 


e Base Offset 
Use this setting to move the baluster vertically relative to the selected Base. The value 
can be positive (for up) and negative (for down). 


e Top 
Similar to the Base settings, the Top setting specifies the position of the top of the 
baluster. The height of the baluster can vary depending on the context, e.g. hosted 
on a stair (sloped) versus hosted on a floor (flat). 


e Top Offset 
Use this setting to move the baluster vertically relative to the selected Top. ‘The value 
can be positive (for up) and negative (for down). 


e Dist. From previous 
Determines the spacing between the balusters. 


e Offset 
Horizontally offset the baluster relative to the sketched path. The value can be 
positive and negative. 
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Both of these examples are simple and easy to understand. The example shown below 
depicts a more complex baluster pattern. Note that the Base and Top options selected relate 
to named rows in the Edit Rails dialog. This entire “main pattern” is repeated along the 
railing length. Note the Justify and Excess Length Fill settings as well. 













Edit Baluster Placement x 
Family: Raiing Type: Deco Type 
Main pattern 
Delete 
se 
Duphcate 
1 [Pattern start i : N/A iN N/A iN iN iA 
2 |major S faa Square3 : f a a) 0" E 0 0" -Fi T oo : Up 
3 |minor1 ‘Baluster - Square3 : 3/4" Inside bot 0 0" inside top vo OF oO". 
4 |minor2 Baluster - Square3 : 3/4" Insidebot 0'0" insidetop 0'0" 7" nl dll me 
5 _|minor3 Baluster - Square3 : 3/4" Insidebot 0'0" insidetop 0 0° 0 7" ON 
6 [major Baluster - Square3 : 1" eae ‘Host 0 o" Rail oo 0 P n J 
7 |Patternend ‘N/A N/A (N/A iN/A [N/A 0° 3" N/A v 
Break Pattern at: Angles Greater Than v Angle: |0.000° | Patten Length: 2' 10° 
Justify: Spread Pattern To Fit a Excess Length Fil: Truncate Pattern {v Spacing: 0° 0° 
[C] Use Baluster Per Tread On Stairs Balusters Per Tread: 2 
Posts 
Baluster Fami B — T 
aluster Family ase offset op 
j1__|StartPost [Post - Newel : 6 1/4" Host -0 8" Rail3 
2 [Corner Post ‘Post - Newel : 6 1/4" ‘Host ‘-0' 8" -Rail3 


= Post Post- Newel:61/4" Host = -0' 8"  Rail3 
Corner Posts At: Angles Greater Than v Angle: 
<< Preview C c 


FIGURE 7-4.15 Example of a more complex baluster pattern 





Another variation on baluster placement is to place them per tread as shown in the 
example below Figure 7-4.16. In this residential-type application there are two balusters per 
treat. Notice the more elaborate newel post family selected as a starting post. 





adn (V/ Use Baluster Per Tread On Stairs Balusters Per Tread: 


mp | | | Host —-0' 6" —Raill OT 
; ‘Host ‘0 0" Rail 1 r “0 0" 


3 |End Post Post - Newel:41/4" Host  -0' 21 Raill 0 0" 0 4" 


<<Pree [a] | one 


FIGURE 7-4.16 Baluster per tread 
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A baluster family is unique in that tts top and bottom must be able to slope, at stairs, or be 
flat at a floor or landing. An example of the Baluster — Square family can be seen in the 
image below—shown in the family editor (Figure 7-4.17). Notice the Top Cut Angle and 
Bottom Cut Angle parameters. All of the required parameters are provided in the Baluster 
— Post family template file. If a new baluster family needs to be created, either copy (the 
RFA file) or start from the provided template. 





Family Types x 
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FIGURE 7-4.17 Baluster example in the family editor 
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Posts 
The Posts section is more straightforward. 







Base 






art Post {Baluster- Round: 1" ~ Host 0' 0" ‘Top RailElement ‘0° 0" (0' 01/2" 0'0 
Tene Post Baluster - Round: 1" Host 0' 0" ‘Top Rail Element (0° 0" ‘0° 0" 0' 0" 
a4 d Post Baluster - Round: 1" Host 0' 0" ‘Top RailElement :0' 0" ©-0' 01/2" :0'0 


Corner Posts At: Each SegmentEnd v Angle: 0.000° 


FIGURE 7-4.18 Posts section of Edit Baluster Placement dialog 


Posts settings per row: 


e Name 
There are only three built-in options named First, Corner and End. 


e Baluster Family 
This drop-down lists all the baluster families (post or panel) loaded in the current 
project. Note that None and Defauit are also options. 


e Base 
Select where the bottom of the post is placed. Built-in options are Host and Top Rat! 
Element. Also, all the named rails (from the Edit Rails dialog) appear here as well. 
FYI: The host can be a stair, floor or ramp. 


e Base Offset 
Use this setting to move the post vertically relative to the selected Base. The value 
can be positive (for up) and negative (for down). 


e Top 
Similar to the Base settings, the Top setting specifies the position of the top of the 
post. The height of the post can vary depending on the context; e.g. hosted on a stair 
(sloped) versus hosted on a floor (flat). 


e Top Offset 
Use this setting to move the post vertically relative to the selected Top. The value can 
be positive (for up) and negative (for down). 


e Space 
Reposition the post, along the length of the railing, if needed. One example might be 
to align the edge of the post with the vertical cut edge of the stringer below. 


e Offset 
Horizontally offset the post relative to the sketched path. The value can be positive 
and negative. 
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Railing Tools: 


There are two main ways a railing can be added to a Revit project: 
e = In conjunction with the Stair or Ramp tools 


H Sketch Path 


e Separately, using the Railing commands 
a. Sketch Path fii Place on Host 
b. Place on Host 





Railing Placed with Stair Tool: 


When a new project is created using one of the default Revit templates, and a stair (or Ramp) 
is created, a railing is automatically placed on both sides. The image below (Figure 7-4.19) 
shows what the default results look like in a 3D view. These two railings are hosted by the 
stair and will update if the stair is modified. There are a number of things we can change to 
convey the design intent when needed. 





FIGURE 7-4.19 Default railing created with a new stair 
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There are two settings related to railings we can adjust prior to creating the Stair (or 
Ramp). While creating the stair, click the Railing button on the Ribbon. ‘This epi 
opens the Railing dialog shown in Figure 7-4.2. Here the railings type can be Railing 
changed and its position relative to the stringer and treads. Note that both of these 

settings can be changed later. 


Railing x 
Given the railing is hosted by the stair there 
are only a few things that can be done to — = 
modify the path. © Trendi 
O Stringer 


The railing system can be continued at the 
top or bottom (or both) of the stair as shown [ox |] ons 


in the ee below (Figu re 74.21). FIGURE 7-4.20 Railing options within stair tool 





FIGURE 7-4.21 Extending railing at top of stair — along open floor edge 


To do this (after the stair and railings are created): If Modify | Railings P G 
e Start at the top or bottom level of the stair (or 3D view) m (to ego 
e Select the railing Edit | Pick Reset | 
e Click Edit Path on the Ribbon ane 
e Select one of the Draw options (1.e. Line, Arc) from the Rzbbon 
e Sketch lines from the end of the stair hosted railing 
e Select the newly sketched line (one at a time) 
e Set the Slope option to Flat on the Options Bar 
e See Figure 7-4.22 
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v Height Correction: By Type 


Properties 


<Sketch> (1) 


Dimensions 
Length 





FIGURE 7-4.22 Extending railing at top of stair — along open floor edge 


If the railing changes at the floor edge, for example the handrail stops or a stringer needs to 
be added to the railings as in Figure 7-4.12, then a separate railing element needs to be 
added—not part of the stair hosted railing. The trick in this case is adjusting the sketch lines 
so there is not odd overlap or gaps between the two railings. 


When two sketch segments are selected, the Options _gaij Join: ByType v 
Bar changes to show the Rail Join options. This can 
be changed if the transition between rails does not 
look as desired. This is similar to the Edit Joins tool 
on the Ribbon while in sketch mode. 





Extend Rails To Meet 
Insert Vertical/Flat Segment 
No Connector 





Railing > Sketch Path Tool: 


When a railing needs to be created apart from a stair or ramp, use the Railing > Sketch 
Path tool. When this command ts selected, you simply sketch a path for the railing system to 
follow. If the railing has a Handrail, the side it is placed on is determined by which direction 
the sketch is created. While in sketch mode, click the Preview option to see the railing as it 
is to be sketched (similar to how Stair by Component works). 


A sketched railing can be hosted to a floor—even a sloped floor. ho le 
While in sketch mode, select the Pick New Host option on the a B- Z] Preview 
Ribbon and then select the floor. The default host for a sketched i ; 


New Host Joins | 
railing is the level associated with the current plan-view. Tools Options | 


7-48 


Vertical Circulation 
TT 


The next two topics, Handrails and Top Rails, are relatively new features associated with a 
Railing type in Revit. Prior to Revit 2013, these elements were defined within the Edit Rails 
dialog. Now they are their own sub-element and can be selected separately from the main 
railing in the model (tapping the Tab key may be required). It is helpful to know this in case 
you are working in older project files—even if they have been upgraded. These old format 
railings do not allow the handrail or top rail to be selected. 


Handrail: 


A Handrail, in Revit, is a component used within the Railing type. It cannot be used on its 
own. Keep in mind that any changes made to a Handrail type will change it wherever it 1s 
used. It is easy to edit a Handrail type while working in the context of a specific railing type, 
not realizing the same Handrail type is used in another railing type. In some cases, the 
Handrail type needs to be duplicated so changes do not affect other railing types. 


Here are the main options related to a handrail type: 


e Profile 

e Material 

e Extension (top and bottom) 
e Terminations 

e Supports (including spacing) 


A few of these options have been adjusted to produce the results shown in the image below 
(Figure 7-4.23). The steps required to accomplish this will be covered next. 





~ ~ 


"E. 


FIGURE 7-4.23 Handrail with several parameter adjustments 
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Railing Type Settings: Type Properties 
First, we notice the Railing type is 


where the Handrail is specified 
(Figure 7-4.24). In this case, two 
railing types are used, one for 
Handrail 1 and one for Handrail E 
2. Creating multiple Handrail types 
is required if you want to have a eae ; 
different profile or position them 
at a different height as shown in 
this example. 


Family: 


For a center railing on a wide stair, 
Handrail 1 and 2 might be the 
same type but with different 
positions (one Left and one Right). 
This would place a handrail, at the 
same height, on both sides of the 
railing. 


In this case, for two railing heights, 
the Position is the same. 


This double-handrail example is 
not uncommon in elementary- 
grade schools. The normal higher FIGURE 7-4.24 Handrail type and position 
rail is for adults and the lower for 


















students. Project Browser - Railing - Handrail Options.rvt 
Lighting Fixtures 
, , q: Parking 
Creating a duplicate handrail is T Paikem Duplicate 
accomplished by right-clicking on a a- Pipes Delete 
handrail type in the Project Browser and Piping Systems Copy to Clipboard 
; e . Plantin 
selecting Duplicate (Figure 7-4.25). Once T ae 
Plumbing Fixtures 
i : Select All Instances > 
a new type is created, the various H- Profiles 
Raili Create Instance 
properties covered on the next few pages =~ Railings 
Baluster - Round Match 


can be adjusted as required. 


Baluster - Square Type Properties... 
Baluster - Steel Flat 
©). Handrail Type Search... 


Circular - 1 1/2" 





Circular - 1 1/2" - 28" Hgt 

Pipe - Wall Mount 

Rectangular - Wall Mount 
Panel - Glass 





FIGURE 7-4.25 Duplicating a handrail type 
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Handrail 1 Properties: 
The upper handrail, which is the default handrail as seen in Figure 7-4.9, has been modified 


per the following (see Figure 7-4.26). 








e Material: Set to Wood oiiae reeds 
© Extension Style: Set to Family: System Family: Handrail Type 
Wall (other options are l 
Type: Circular - 1 1/2" ” Dupli 
None, Floor, Post). Default 
setting is None. This setting 
makes the handrail Type Parameters 
automatically return to the â 
wall Tenemos OE a 
Materials and Finishes a 
e Length (Bottom ari 
. . 10” . . Extension (Beginning/Bottom) 
Extension): L-0”. This will Etenn Siyi 
handrail from its default Plus Tread Depth 
end, which aligns with the Extension (End/Top) 
f . This] call Extension Style | 
irst riser. 1s 1s typically Length 
required to make the m 
handrail comply with Beginning/Bottom Termination 
building codes. oek op Termination 


Cesemmartée 
tio 


e Plus Tread Depth (Bottom 
Extension): Checked. This 





Layout 


Spacing - 
makes the handrail continue justification 


Alinhar 


along the slope the length of 
one tread. Checking this 
option makes the flat 
portion, controlled by the 
previous “Length” 
parameter, the correct height off the floor. 





FIGURE 7-4.26 Upper handrail settings (1.e., Handrail 1) 


e Bottom Termination: Termination — Wood — Rectangular. Places a family at the 
end of the handrail. 


e Family (Supports): Support — Metal — Circular. Select the desired family for the 
handrail support. 


e Layout: Align with Posts. Determines how the supports are placed/spaced. Other 
options are Fixed Distance, Fixed Number, Maximum Spacing and Minimum 
Spacing. Some of these options activate subsequent parameters such as Spacing and 
Justification. 


The families listed for Terminations and Supports are created with a special subcategory 
designation Railing\Terminations and Railing\Supports. 
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Handrail 2 Properties: Type Properties x 
The lower handrail ts a 


duplicate of the previous 
handrail. Just the variations will Type: Circular - 1 1/2" - 28" Hgt v Duplicate... 


be highlighted here (see Figure 
7-4.27). 


Family: System Family: Handrail Type w Load... 


Type Parameters 


e Height: 2’-4” Fillet Radius oo 


Hand Clearance OO OCE 
e Extension Style: Height nnn D. .. . 
Set to Floor Profile bens n 






Transitions i 
eeen a mae SSO a N 
realistically just be set to wall 
like the upper handrail. 
However, this example helps to 


depict the options. 







Material 


Extension Style 





luctificatinn Bann 
<< Preview OK Cancel Apply 


FIGURE 7-4.27 Lower handrail settings (1.e., Handrail 2) 
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Top Rail: 

The Top Rail is defined via a Tifo x 
Railing’s Type Properties as shown in 

Figure 7-4.28. Additional Top Rail ee EEE “| as 
types can be created by duplicating Type: Guardrail - Pipe - Top Rail Extension v Duplicate... 


types listed in the Project Browser, 
Families > Railings — Top Rail 


o. , Type Parameters 
Type. This is also where the height 
7 
is defined. 


AngledJoins Add Vestical/Horizontal Segments | 
Tangent Joins ann ti 
The Top Rail has settings similar to E. aiim yga 
the Handrail but can be adjusted omn i 
separately from the Handrail. In the ipe ooe 
image below the Top Rail’s Handrail1 
Extension Style is set to Post. It E aes 





can also be set to Wall, Floor or 
None just like the Handrail 
(Fig. 7-4.29). 


FIGURE 7-4.28 Top Rail defined in railing’s type properties 































Type Properties x 
Family: System Family: Top Rail Type Load... 
Type: Circular - 1 1/2" with Exention Duplicate... 
Type Parameters 
[Parameter dae a 
Default Join ite — 
Fillet Radius 0' 0" 
Hand Clearance -0' 03/4" 
m [Profile Circular Handrail : 1 1/2" 
Projection 0' 03/4" 
` Transitions Simple 
Materials and Finish« 
Material <By Category> 
Extension (Beginn ) 
` 
Extension (End/Top. 
Extension Style 
Length Ber 
Terminations 
A 
Beginning/Bottom Termination None 
End/Top Termination None - 
Belaméiée Tiat- a 
Identity Vata - 
Type Image 
Keynote v 
~ ~ 
Ca 
<< Preview OK Cancel Apply - 
~ a ~ o 
mmr _— ` 
~ ” A ~ 
— 5 ~ — 5 ~ mm — ~ — m — 


FIGURE 7-4.29 Top Rail extension style set to ‘Post.’ 


Remember that changes made to the Top Rail properties will affect all Railing types which 
use it. Notice the Top Rail type selected in Figure 7-4.28 is different than the Top Rail type 
specified in Figure 7-4.24 (also compare Top Rail pictures in the Handrail section). 
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Edit Rail (Top Rail or Handrail): 


When a Handrail or Top Rail is selected, an option to 
edit the path of the railing appears on the Ribbon. This 
option only allows editing the path in a vertical plane 


aligned with the railing. 
Edit Reset 


The Handrail or Top Rail can be selected by hovering Rail Rail 


the cursor over the Top Rail, being careful not to move Continuous Rail 
the mouse, and then tapping the Tab key and clicking to 
select once highlighted. Once selected, the rail will be a transparent blue. 





FYI: Stairs upgraded from older Revit project or template files (anything 
prior to Revit 2013) do not have the Top Rail and Handrail options. Those 
elements were defined in the Edit Rail structure dialog. Thus, they are not 
selectable elements within the railing. In this case, the railing would need to 









be deleted and o 
recreated, Ins Modify | Rail > Edit Rail Path | GJ ls 
X ACCC Be 6h fe 
When the Extension Style S > al ae pe te’ Dias mar 
options, Wall, Floor, Post = | Rail Joins ) 


| > 
and None, do not cover ae Draw | | Work Plane 


what you want, use the Edit 
Rail option. Clicking this 
from an elevation, section 
or 3D view allows a custom 


path to be defined. 


The image to the right, 
Figure 7-4.30, shows the 
Top Rail path being 
modified. Notice the 
geometry appears as each 
line is sketched. 


The custom result can be 
seen in Figure 7-4.31. 


Unfortunately, at this time 
the railing cannot change 
planes /direction—to wrap 
around a column for 
example. 


Selecting the Top Rail and 
clicking Reset Rail on the 
Ribbon will undo any 
changes. 





FIGURE 7-4.30 Editing the Top Rail path 
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= i 
FIGURE 7-4.31 Custom Top Rail defined 


Handrail Only: 


A railing or guardrail is not required 
when a stair, or ramp, is against a 
wall (Figure 7-4.32). In this case we 
just need a handrail without a 
railing. Unfortunately this ts not 
directly possible as there is no 
Handrail tool, just the Railing tool. 
Here is how this can be 
accomplished... 


The first step is to Duplicate a 
railing—Guardrail — Rectangular 1s 
a good option as it requires fewer 
changes. In the new railing’s Type 
Properties, set the Top Rail ‘Type 
to None (Fig. 7-4.33). Next, click 
Edit for Rail Structure and Delete 
all rows. Finally, click Edit for 
Baluster Placement and set 
everything, Main pattern and posts, 
to None (Fig. 7-4.34). 











FIGURE 7-4.32 
Handrail only with supports at 6’-0” O.C. max. 


Type Properties x 


Family: System Family: Railing v Load... 
Type: Handrail Only v| | Duplicate... 


Rename... 


Type Parameters 


Parameter Value A 


Construction 

Railing Height :0' 0" | 
ae i pjp eeen 
a = = m A = 
a ———— | 
Dh Dia ao 
a rr 
Angled Joins = = Add Vertical/Horizontal Segments 
a oo 


Rail Connections Trim 





Handrail 1 
Lateral Offset 
Height 

Po si lon 


‘0 
:2 
Ee, 


Bo 





FIGURE 7-4.33 Omitting the Top Rail from a railing 
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Edit Baluster Placement x 
Famiy: Railing Type: Handrail Only 

Main pattern 

Top | Dist. from Delete 

offset | previous 

Duplicate 

= Pattern star N/A N/A 
2 [Regular bal None a 0 0" a Fi r ri F on Up 
z Pattern en [N/A ‘N/A N/A iN/A N/A 0° 0" N/A 
Break Pattern at: Each SegmentEnd v Angle: 0.000° Pattern Length: 4 0° 
Justify: ‘Beginning v Excess Length Fil: None v Spacing: 0' 0° 
[_]Use Baluster Per Tread On Stairs Balusters Per Tread: 1 Baluster Family: Baluster-Round: 1" ~v 
Posts 








, 0’ 0" 0° 01/2" 0° 0" 
Host i f oo oo 00 
=a Post Host 0’ 0" O 0" -0' 01/2" 0° 0" 
Corner Posts At: v Angle: 0.000° 





camote [oe] cant tony 


FIGURE 7-4.34 Omitting Balusters from a railing 


Handrail Supports 

Within the Handrail Type supports 
can be selected (Figure 7-4.35). The 
Family drop-down is based on 
special families currently loaded in Type: Circular - 1 1/2" - Supports 6'Max Spaci v Duplicate... 
the project file. The Layout option 
selected determines which of the 


Family: System Family: Handrail Type v Load... 


Rename... 


Type Parameters 


remaining parameters are editable. 
â 


In this example, Maximum Spacing Beginning/Bottom Termination Termination - Wood - Rectangular 


causes the Spacing parameter to be End/Top Termination None 
active, but Justification and Supports 
Family Support - Metal - Circular 
Number are inactive (1.e. greyed vs ! aaa 
Layout Maximum Spacing 
out). Spacing | | 6 0" 
Justification a ~ ¡Begin 
. Numb 0 
The automatically placed supports Sn 1 a 
Identity Data â 
do not always land in the ideal a n 7 
eA 


position. Fortunately they can be 
repositioned and even deleted FIGURE 7-4.35 Handrail support settings 
individually. To modify a support it 
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must be selected. To select a Support, hover the cursor over a support (don’t move it) and 
then tap (not press) the Tab key unt the Support highlights—and then click to select it. 


Select the pin icon to unpin that instance (Figure 7-4.36). It can now be moved or deleted as 
needed. 





FIGURE 7-4.36 Support selected and un-pinned 


Sample Railing File: 


Make sure to examine the railing sample file available on Revit’s online content library 
(seek.autodesk.com — search for “Revit samples” and select the railing option). You can 
download this file, open it, select a railing and view its properties to see how it works. 





FIGURE 7-4.37 
Railing sample file downloaded from Revit’s website 
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Exercise 7-5: 


Ramps and Sloped Floors 


When two floors do not align vertically, or accessibility is required, 
a ramp must be provided. There are two main ways to model this H P D 
in Revit. One is with the Ramp tool and the other 1s with the Floor 
tool. For the most part the Ramp tool should never be used. 
Rather, the Floor tool should be preferred as it generally works 
better as we shall see here. 


Railing Ramp Stair 


Circulation 


The Ramp Tool: 
First we will review how the ramp tool works and then talk about its limitations. 


The ramp tool ts closely related to the original Star by Sketch tool in how it works. Starting at 
the lower level in a plan-view, when the Ramp tool 1s started, Sketch mode 1s entered and the 
Run option is selected on the Ribbon. First, verify the Base Level and Top Level 
properties are set correctly—this determines the required horizontal distance. Picking points 
on the screen will define the center of the ramp (Figure 7-5.1). Based on the Ramp Max 
Slope setting (via Edit Type) the required length, in plan, is listed. Landings are 
automatically added between gaps as shown in the two images below (Figure 7-5.1 and 7- 
5.2). The sketch lines can be modified if need. For example, maybe one side of the ramp 
runs along an angled or curved wall. 





FIGURE 7-5.1 Ramp sketch mode; indicates length required based on vertical distance 


FIGURE 7-5.2 Ramp sketch mode; sketch complete with landing 
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Once the sketch is complete and the Finish (green check mark) is selected, the ramp is 
created as seen in Figure 7-5.3. By default this will include a railing on each side of the ramp. 


DN 


EEE 


FIGURE 7-5.3 Ramp created including railings on each side 


Looking at the ramp in 3D we notice the handrail is on the wrong side and the posts are half 
on, and half off, the ramp (Figure 7-5.4). Selecting the railings in plan (one at a time) and 
then clicking the flip control-arrows will move the handrail to the correct side. Also, with 
the railing selected, the Tread/Stringer Offset will reposition the railing. 


















\\ 
wW 














AV 








a 
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FIGURE 7-5.4 3D view of ramp 


Most of the Instance (left) and Type (right) properties shown in Figure 7-5.5 are pretty 
straightforward. By default Revit set the Base Level to match the level the current plan-view 
is based on and the Top Level to the next Level above. This usually works as a Level should 
generally be created for any surface you can walk on in a building. In this example, the Top 


Level was changed to match the Base Level and the Top Offset was modified to define the 
total vertical distance. 
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The Type property Shape determines the shape (or profile) of the ramp in section as seen in 
Figure 7-5.6, set to Thick, and Figure 7-5.7 set to Solid. Also notice the Ramp Max Slope 
(1/x) setting. This defines the horizontal distance required for every 1” of vertical rise. This 
is typically set based on building code and accessibility code requirements. 


Type Properties x 


Ramp Family: System Family: Ramp v| Load... 
Ramp 1/12 
Type: ‘Ramp 1/12 = | Duplicate... 


v Pe Edit Type "en 
: ic 
Base Offset 0 0" 5 A 


Function ‘Interior 


Down text, Text Size 3/32" | 
BE ee a e 

Materials and Finishe: 3 

Ramp Material == Concrete, Cast-in-Place gray | 


p 


Upibl OO A 
| Down label E 


identity Data Maximum Incline Length 30" 0" 
Image | i Ramp Max Slope (1/x) 12.000000 y 
Phase Created ‘New Construction : Model ne 

Tae eS M n Godse | 


=e Co |[ os | 


Properties help 





FIGURE 7-5.5 Ramp instance (left) and Type (right) properties 


FIGURE 7-5.6 Ramp section with Shape properties set to Thick 


ne eet 


FIGURE 7-5.7 Ramp section with Shape properties set to Solid 
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Now that the basics of the Ramp tool have been covered we will look at the limitations. The 
Ramp tool does not allow “Layers” of construction like the Floor tool does. Notice in Figure 
7-5.5 that there is just one simple Thick property to define the thickness of the ramp. Thus, 
the ramp cannot look correct in both plan (Figure 7-5.8) and section (Figure 7-5.9), as there 


is only one material parameter for ramps. Another limitation is that the Spot Elevation and 
Spot Slope annotation tools do not work on a Ramp element. 











FIGURE 7-5.8 Ramp added between two floors — no floor finish or slope arrow 





2 Level 1 - 1998 
1'-0 Level 1 - 1971 
s . Q' - 0" 





FIGURE 7-5.9 Ramp shown in section next to a concrete floor with a tile finish 


The Paint tool can be used to apply a different material to the surface of the ramp, but the 
section and details still would not look correct. A Ramp cannot be joined to the adjacent 
floor construction as highlighted in the image above. 
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Sloped Floor: 
An alternative to using the Ramp too is to use the Floor tool and adjust it to slope. 


First we will look at the results of creating the same “ramp” as in the previous example. This 
Floor element can have multiple “Layers” of construction, including a separate surface 
finish. Additionally, we can apply a Spot Elevation and/or Spot Slope annotation as desired. 
The plan-view below has a Spot Slope element applied to indicate the slope and direction 
(Figure 7-5.10). 














FIGURE 7-5.10 Sloped floor element added between two floors 





2 Level 1 - 1998 5 d 1"/12" eo è 


FIGURE 7-5.11 Sloped floor shown in section — joined to adjacent flat floor 


As seen in the section above, the sloped floor joins nicely with the adjacent flat floor 
elements to create a continuous monolithic look that 1s common in this situation (Figure 7- 
5.11). Note that the Join command is used to achieve this look. 


The only limitation to using a Floor rather than a Ramp element is a Railing cannot be added 
automatically. However, a Railing can be manually added and hosted to the floor. 
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Given the two examples, Ramp vs. Floor, it is generally preferred to use a Floor rather than a 
Ramp. Now we will look at how to create a sloped floor. 


There are four ways to make a floor slope: 


e Sketch line defines slope 

e Sketch line defines constant height (preferred for existing conditions) 
e Slope Arrow in sketch mode 

© 


Shape Editing (generally avoid for simple ramps) 


A sketch line, when selected, can be set to Defines Slope on the Options Bar (Figure 7- 
5.12). For a ramp, only one edge needs to be set to Defines Slope. Once Defines Slope 1s 
selected, the Slope parameter may be modified; e.g. 1”/12”. 


= SP Py == a A 








EE Architecture Structure Systems Insert Annotate Analyze Massing & Site Collaborate View Manage Add-Ins | Modify | Floors > Edit Boundary = 
XIF . Di D A c ofo — . IU Boundary Line GAA 
h 5 & Px! DY = Xx 7/7999 
Modi 2 "| 2 =, 85 Gl CECEN 
ify B = top Ek = Ss as P ZS a 
= - & É + ©) iI a Sx A ) Span Direction © D JE IR 
Select v | Properties | Clipboard Geometry Modify View Measure Create Mode Draw 
lify | F Edit E Offset: M] Defines Slope Extend into wall (to core) Cantilevers:Concrete:|0'0" | Steel; 0' 0" 
Properties x 
- 8'E” 
© D © 
<Sketch> (1) v 
Constraints 
Level 
Defines Slope Y 
Defines Constant Height 
Offset From Base 0' 0” 


Dimensions 
Slope Ce 1" / 12" 
Length 2’ 6’ 


Analytical Alignment 
Alignment Method Auto-Detect 
In-Plane Projection Floor/Slab Edge 





Manually Adjusted 
SL enmamanmnntns â a a E anaa n 
FIGURE 7-5.12 Using Defines Slope in floor sketch 


7-63 


Design Integration Using Autodesk Revit 





When a sketch line 1s selected, while in sketch mode, there ts a parameter called Defines 
Constance Height (Figure 7-5.13). Checking this box allows the Offset From Base to be 
modified. This value sets the specific height of that edit of the floor relative to the selected 
Level. This ts helpful when documenting existing conditions and the slope 1s not known or 
not perfectly constructed per the original construction documents. 





LES] Architecture Structure Systems Inser Annotate Analyz Sage ra Mice Se = E Modify | Floors > Edt Boundary =e : 
‘ é | | db ofo . — Boundary Li 
x Bawmy: =- iimm meres 
Ri D Pe . Ay =>) 5) H = + r f pn p Ay 
Bl ey . +f Q) i =H A x & Pa 7 a L IÑ] Span Direction ® > A IR 
Select v | Properties | Clipboard Geometry Modify View | Measure Create Mode | Draw 
Modify | Floors > Edit Boundary | Offset: [C] Defines Slope Extend into wall (to core) | Cantilevers:Concrete:|0'0" | Steel: 0° 0" 
Properties x 
<Sketch> (1) 
Constraints 
Level None 
Defines Slope g E 
Defines Constant Height M 
Offset From Base sit 41/2" 
Dimensions 
Slope . VF 12" 
Length enrages wo in 
Analytical Alignment a 
Alignment Method  ) Auto-Detect 
In-Plane Projection Floor/Slab Edge 


| Manually Adjusted . i 
Othe grma “nanan ae te neta ——_- 
FIGURE 7-5.13 Using Defines Constant Height in floor sketch 


The Slope Arrow option is easy to use while in sketch mode; simply select the Slope Arrow 
option on the Ribbon and point to point to define the direction the floor should slope 
(Figure 7-5.14). With the Slope Arrow selected, the Properties Palette lists the slope related 
settings. Changing Specify to “Slope” allows the Slope parameter to be set; e.g. 17/12”. 








Architec e Structure ystems ser Site Collaborate ie ianage Add-Ins Modif loors > Edit Bounda ary CJ- : 

XF . A aa ofo . > r Boundary Line È 
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Selects v [Properties | Clipboard | Geometry Modify View Measure Create Mode | Draw 

Modify | Floors > Edit Boundary 

Properties x 





<Sketch> (1) v| Gg) Edit 7 

Constraints 
Specify 4 Son 
Level at Tail Default 
Height Offset at Tail T O 
Level at Head Default 
Height Offset at Head 0' 0" 

Dimensions a o A 
Sop | 
Length 8° 6" . 
ee ee OE GO eee go 





FIGURE 7-5.14 Using Slope Arrow in floor sketch 
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The Shape Editing feature is a little too complicated and should be avoided unless the 
surface warps or the bottom of the ramp needs to be flat. ‘This feature is more for sloping a 
slab or roof around a floor/roof drain. To use this option, select the completed floor (not in 
sketch mode) and click the Modify Sub Elements tool on the Ribbon (Figure 7-5.15). 
Select one of the corner grips and then edit its offset value that appears next to the grip. Edit 
the grip for the other side of the ramp. Press Esc to finish the command. 


If the bottom of the ramp needs to be flat, select the floor, go to Edit Type and then Edit 
Structure. Check the Varies option for each layer to have a flat bottom (Figure 7-5.15). The 
result can be seen in Figure 7-5.16. Note that the Varies setting will only affect floor 
instances that have their sub elements modified. 









ing & Site o V ge Addins | Modify | Floors HIG 
L cis ojo — . pa t Add Point wN 
a | == “Za AN b ae aD 
= = CP Add Split Line 
=h ai ae . i Edit Modi a Reset 
yj! = | Xx Boundary | Sub Elements ¢ Pick Supports Shape K 
View Measure Create Mode Shape Editing 1 
| Edit Assembly x 
Family: Floor 
Type: 4" Concrete Slab 
Total thickness: 0' 5" (Default) 
Resistance (R): 0.7318 (h-ft2-F)/BTU 
Thermal Mass: 9.3060 BTU/F 
Layers 
= 
1 |Structure[1] ‘Tile, Quarry oT | 
2 |Core Boundary Layers Above Wrap oen e a E 


3 [Structure [1] Concrete, Cast-in-Place gra 0'4" E 
4 |Core Boundary Layers Below Wrap © 0 








FIGURE 7-5.16 Floor with flat bottom 
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Exercise 7-6: 


Elevators 





Commercial buildings with more than 
one story often have an elevator for 
convenience and to comply with 
accessibility codes. This section will take 
a look at how they can be modeled Wi my 
within Revit. ~~ x 





























A 


First, an elevator is contained within a Me 

vertical shaft defined by four walls as a | 

seen in the image to the right (Figure 7- a 
6.1). These walls are modeled using a Door 
Revit’s wall tool. These walls should be i L 

modeled as they will be built. In this pi | | Floor 
example the masonry walls are bearing HT 4 


walls (1.e. they are structural and will 
support the floors and roof) so a single 
wall extends from the footing to the roof. 








Ea P = a o~ ~ Fa 
\ d A i ‘ AN Pa d k k 
. NNN SOO > > r 


If they walls are built on each floor, then | i 

separate walls should be created at each ¢ i ee 

level. Also, if different finishes are K a 

required at each floor, then separate walls 4 

are added adjacent to the shaft walls. x 
Door 

The dimensions of the shaft are defined i 

by the elevator manufacturer. The width j 


and depth are derived from the “car” size 
and required tracks/rails. The height can 
vary depending on the type of elevator— 
this often includes a pit (an area below 
the lowest stop) and an overrun (space 
above the highest stop). 





Shaft Openings: 
It is important that the hole in the floor 


align vertically. The best way to ensure 
this is to use the Shaft Opening tool. 

This tool 1s a vertical extrusion which 

cuts each floor it comes in contact with. FIGURE 7-6.1 Elevator shaft cut away view 

This is preferred over editing the sketch 

of each floor to define the opening—which would potentially be wrong at one or more 
floors. Depending on building construction, this shaft is either on the inside or the outside 
of the shaft walls. If inside, the floors will extend into the shaft walls. 


Elevator 
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Elevator Family: 
The installed version of Revit does not come with any sample elevator content (except in the 


Metric Library folder). Using Autodesk SEEK, from the Insert tab on the Ribbon, and 
searching for “elevator” will present several options. Some are very generic as seen in the 
image below (Figure 7-6.2), while others are very detailed as in the manufacture example on 
the previous page. 


Hore Searcn 


CATEGORY E BIM Content by elevator: Product 


Conveying Systems !2) 
<<< Now showing 1-2 of 2 entries >>> 





CONTENT SOURCE = El 
(_] Gereric i2) 
E evator-Hydraul 
PRODUCT LIBRARIES g | | Euan 
Ue dsuasus stv assviveva tcsxsSuatiuedesugedeessouaseuey seuesitvesrivanm ister aesecen ene iibensin camaivs i» ; y : a Library Rev t Architecture 
E Revit Architecture i2) ] i 
FILE TYPE E 
O RFA :2 


E evator-Electric 


a | Library Rev t Architecture 
l 


5 
L 


FIGURE 7-6.2 Generic elevator content on Autodesk SEEK site 


The value in manufacture content is that it is the correct size and often has helpful 
features—for example, the family used on the previous page includes a box which defines 
the required shaft size, including pıt depth and overrun. However, in the floor plan-views it 
does not follow the standard architectural graphics conventions for an elevator (whereas the 
generic one shown above does). 


Another option is to create custom content. It is generic and parametric so it looks correct in 
plans and sections and is manually adjustable based on the elevator selected. There is a good 
example of a custom elevator family, including call buttons and indicator lights, in a thread at 
this location: http:/ /www.revit .org/ architecture-general-revit-questions 
elevators-what-do-you-do.html. 








Yet another option is DigiPara Elevatorarchitect, which is a free Revit add-in. This tool 
includes several elevator manufacturers such as ThyssenKrupp, OTIS, KONE, Schindler 
and more. URL: http: 191 
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Elevator Doors: 

Elevators have several sets of doors. One set is associated with the elevator car while the rest 
are located on each floor the elevator stops at. The car door is represented in the elevator 
family. The doors at each floor are separate families individually placed at each floor. 
Searching Autodesk SEEK for “elevator door” will result in two generic families (Figure 7- 
6.3) which are part of the Specialty Equipment category (not Doors, so they will not show 
up in the door schedule). 


Ho're Searon 


SATOR G BIM Content by elevator door: Product 
L] Doors 12) <<< Now showing 1-2 of 2 entries >>> 
CONTENT SOURCE [=] 
C] Gereric (2) 
E evstor Door-Certer 
PRODUCT LIBRARIES (=) 


AINE AE Sir Aes Ree Siae SPIN RAK ARS DING ER treet MCR RE Tent Library Rey t Arcnitecture 
E Revit Architecture (2) 


FILE TYPE E] 


C] RFA i2) 


E evator Door-Side 


Library Rey t Architecture 


FIGURE 7-6.3 Generic elevator door content on Autodesk SEEK site 


Having separate elevator door families at each level will accommodate the various finishes as 
each level. TIP: when using multiple walls to represent the shaft wall and floor-specific 
finishes, use the join tool on those walls. ‘This will cause the door family to cut through all 
walls. 


Elevator Misc: 

Flevators usually require an Elevator Equipment Room. This would be sized and positioned 
per the manufacturer’s literature. If the elevator has a pit, it most likely requires a “pit 
ladder” for maintenance personnel to access the pit (this may have to be a custom family if 
one cannot be found). 
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Exercise 7-6: 
Uulitarian Stair and Railings 





In this exercise you will create a utilitarian stair in a stair shaft; this is a stair required for 
egress, with simple materials, and not intended to be primary circulation. 


The Utilitarian Stair: 


The back stair is required for egress 
and is often referred to as a utilitarian 
stair due to the simple and durable 
finishes. 


Utilitarian stairs are not readily visible 
and are primarily meant for 
emergency egress; their existence 1s 
primarily dictated by code. They 
certainly may be used as a means of 
vertical circulation within the building. 


The finishes and light fixtures are 
simple, often painted CMU walls and 
surface mounted lights. 
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In stairs, building codes often require 
a gate at the ground level and at the 
upper level, if the stair continues to 
the roof. The reason for this is to help 
guide people in an emergency. Each 
floor in the utilitarian stair shaft looks 
the same, so it would be easy for a Utilitarian Stair Example 

person, especially ina panicked state, Durable, average cost stair with simple design 
to pass the ground level exit and 

continue down one or two more floors to the basement, 
extending their time in a dangerous situation. If the stair 1s 
used for normal, day-to-day, vertical circulation, some 
building officials will allow the gate to be placed on a 
magnetic hold-open which allows the gate to close in the 
event of a fire alarm system activation. 
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Most commercial codes also require that a sphere 4” or 
larger not be able to pass through the guardrail. This has a 
large impact on design but creates a safe environment for 
the users; looking at the photo to the right, it is not difficult 
to see how older codes allowed for unsafe designs! 
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1. Make sure you are in the Level 1 floor plan view. 





2. Zoom in to the rear stair shaft (see image to right). 





3. On the Architecture tab, select Stair > Stair by 
Component. 








4. Ensure the Type Selector is set to Steel Pan Stair. 





WW EE. Wy Je EEE EE ee wy Le. 


5. On the Options Bar, set the Location Line to Run: 
Right and Actual Run Width to 3'-4", (Figure 7-7.2). | 





ae 
6. Position the cursor approximately as shown in i 
Figure 7-7.3; you are selecting the start point for \ 
the first step. Make sure you are snapping to the wall / 


with Nearest. 


Rear stair shaft 


7. Pick the remaining points as shown in Figures 7-7.4, 7-7.5 and 7-7.6. 
8. Move everything North so the landing touches the exterior wall. 
9. Click Finish Edit Mode, i.e. the green check mark (Figure 7-7.2). 


Notice as you draw the stairs, Revit will display the number of risers drawn and the number 
of risers remaining to be drawn to reach the next level. If you click Finish Stairs, the green 
check mark, before drawing all the required risers, Revit will display an error message. You 
can leave the problem to be resolved later. 


FYI: Rezzt has drawn the 
intermediate landings between levels. Ze 
However, the landings at the main Z 

floor levels have not been created. 
Some projects extend the primary 
floor structure into the star shaft to 


act as the landing for that level and 
also support the stair. 


ieee 


The image to the right highlights the 
stair to be created in this section. 
Notice the handrail with wall 
brackets and that the guardrail 
extends along the edge of the level 2 
floor. 





FIGURE 7-7.1 Stair and railings created in this section 
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FIGURE 7-7.2 Finish Stair Sketch Button 





Second pick: 


11 risers created 























FIGURE 7-7.3 1st pick 


FIGURE 7-7.4 2nd pick 











FIGURE 7-7.5 3rd and 4th picks 


| ] 
FIGURE 7-7.6 Finished (Level 1) 
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Next you will move the stair north so the landing 1s against the exterior wall (with no gap). 
Another option would be to modify the landing, making it larger. In this case we will 
maintain what might be the code-minimum dimension (often the same dimension as the 
stair width — which ts the Revit default). 

10. Select the stair —a single click should select the entire stair and hosted railings. 

11. Select the Move tool from the Modify tag. 

12. Click to select on the northern-most dashed line, which represents the 

stringer/support, and then click perpendicular on the exterior wall — note the two 


arrows in Figure 7-7.7. 


13. Figure 7-7.8 shows the stair in the correct position. 


x XxX > 


ES 








ES 


FIGURE 7-7.8 Stair moved north to align with exterior wall 


Next you will make some adjustments to the railings and the level 2 floor. 
14. Switch to the Level 2 floor plan view. 


15. Adjust the floor so its edge aligns with the top of the stair (Figure 7-7.9); Select the 
floor by its edge and click Edit Boundary on the Ribbon. 
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FIGURE 7-7.9 Adjust floor sketch to align with stair position 


The outer railing is against a wall and Type Properties x 
therefore does not need to be a | | 

guardrail. Next, you will create a new cons ener g “a ea 
railing type that consists of only a Type: ‘Handrail Only v Duplicate... 
handrail and its supports. WT a 


Type Parameters 


O mee O e 


16. Select the outer railing 
(adjacent to the walls) and 










change its Type to Railing Height OO 
Guardrail — Rectangular. Rail Structure (Non-Continuous) _ 
FYI: The “Guardrail — űěë mnanaa trnem 
Pipe” option has several sceanipebisad chiassclinesiun Wateaiab aldelaae tn delet tsababiietslaecsnuebiseshkaedenadandebiebiaildheeice : No oa 
horizontal “rails” which dat debi si: i 
would have to be deleted = Sina sains Paea eiii 
é< D adi Tangent Joins ee 
so the “rectangular” option Co eeeeriieer 
just saves a little editing 
time. 


17. With the railing still selected, 
click Edit Type, select 
Duplicate and enter the 


new name: Handrail Only 
(Figure 7-7.10). 


o <<Preview = [oc] cance Ay 


None. FIGURE 7-7.10 New handrail type; Handrail Only 


18. Set the Top Rail Type to 


19. Set Handrail 1 Type to Pipe — Wall Mount. 
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20. Click the Edit button for Baluster Placement and set all “posts” to None (Figure 
7-7.11). Click OK to close. 





Edit Baluster Placement x 
Famdy: Raiing Type: Handrail Only 
Main pattern 
Delete 
Duplicate 
1 Pattern star N/A N/A N N/A N/A N/A 
2 [Regular bal none 2 Host > i Host 0' 0" 5 4" 0' 0" Up 
3 [Pattern en N/A N/A N/A N/A N/A 0'0" N/A 
Down 
Break Pattern at: Each Segment End v Angle: 0.000° Pattern Length: 0° 4+" 
Justify: ‘Beginning V Excess Length Fal : ‘None v Spacing: 0' 0° 
[_]Use Baluster Per Tread On Stairs Balusters Per Tread: 1 Baluster Family: Baluster - Square : 3/7 


Posts 






Top 
offset 





Space 













o 0' 0 0' 0" :0' 03/8" :0' 0" 
2 [Comer Po —— Host 0’ 0" 0° 0" OO" OO 
He Post ‘None Host 0' 0’ 0' 0" :-0' 03/3" :0' 0" 
v 
v Angle: 0.000 





Corner Posts At: 3 me 


=e a 


FIGURE 7-7.11 New handrail type; Handrail Only — modify Edit Baluster Placement dialog 


21. Click the Edit button for Rail Structure (Non-Continuous) and make sure it 
contains no rails (1.e. the dialog is empty). Click OK to close. 


22. Click OK to complete the modifications for the new Railing type. 


Creating sections has not been covered yet, but if a section were cut through the stair we 
would see that both railings, Guardrail - Rectangular and Handrail Only, are not properly 
positioned (Figure 7-7.11). Each handrail has an Offset parameter (an instance parameter) 
which allows the entire railing to be repositioned as needed. ‘The default offset value 1s 0’-1”. 
AA positive value moves the railing towards the center of the stair. The section indicates the 
railing needs to move in the opposite direction—thus a negative value is required. FYI: The 
values you are about to enter are the difference between the current value (0’-1”) and the 
negative value the handrail/railing needs to move (i.e. -3”/-2” respectively). 
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FIGURE 7-7.12 Default railing position needs to be adjusted 
23. Select the inner railing, Guardrail — Pipe, and set the Tread/Stringer Offset to -0’- 
1” in the Properties Palette. 


24. Select the outer railing, Handrail Only, and set the Tread/Stringer Offset to -0’- 
2” in the Properties Palette. 


The railings are now positioned properly as shown in Figure 7-7.13. Notice the handrail wall 


brackets touch the wall (which they are attached to) and the posts of the guardrail are 
centered on the stringer (which they are welded to). 
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Next we will adjust the 
handrail to return to the 
wall (this is required by 
building codes). Notice in 
Figure 7-7.14 that the 
handrail just stops at the 
edge of the first riser. 


25. 


In the Project 
Browse, expand 
Families > 
Railings > 
Handrail Type 
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FIGURE 7-7.13 Railings repositioned relative to wall and stringer 





FIGURE 7-7.14 Railing needs to return to wall 
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26. Right-click on Pipe — Wall Mount and select Type Properties (Figure 7-7.15). 


27. Set the Extension Style, for Extension (Beginning/Bottom), to Wall and check 
Plus Tread Depth (Figure 7-7.16). 










Rectangular - Wal 


Project Browser - Law Office.rvt X Type Properties x 
Profiles A | 
B- Railings Family: ‘System Family: Handrad Type v Load... 
Baluster - Round eee a 
Baluster - Square Type: Pipe - Wall Mount v _— Duplicate... 
Baluster - Steel Flat Upright oo, 
=)... Handrail Type L 
Circular - 1 1/2" Type Parameters 
Duplicate 3 
Panel - Glass Delete m y = 
Railing Copy to Clipboard poe 
ea Metal - Circ Rename... 
o 
pa Select All Instances > 
Ramps 
Roofs Create Instance 
Œ- Site Match 


D-H 


Specialty Equipment 

Structural Beam Systems 
Structural Columns 
Structural Foundations 


Structural Framing 
IAI- v 


FIGURE 7-7.15 Modify handrail type 


Œ 





0-0-6 


J 








28. Click OK to complete the | | 
change. << Preview [ «| Cancel Apply 


FIGURE 7-7.16 Handrail type properties 


The 3D camera view shown in Figure 
7-7.17 shows the handrail returning 
to the wall. Also, Figure 7-7.18 shows 
the same thing in the Level 1 floor 
plan view. Notice the supports have 
been respaced. Note that supports 
can be selected, un-pinned, and then 
moved or deleted. 


Similar adjustments can be made at 
the top of the stair and with the Top 
Rail. 





FIGURE 7-7.17 Handrail now returns to wall 
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FIGURE 7-7.18 Plan view showing handrail now returns to wall 


The last thing to do is extend the guardrail at the top of the stair at the open edge of the 
floor. 


29. Select the inner railing, Guardrail — Pipe, and click Edit Path on the Rzbbon. 
30. Sketch the additional line as shown in Figure 7-7.19. 


31. Select the line and set its Slope to Flat on the Options Bar. 











Modify | Railings > Sketch Path Slope: Flat v Height Correction: By Type v 00 4 
Properties | 





wape 


0°=2 7/16" 
<Sketch> (1) ~) g Pa £9 
Dimensions 

Length 4' 19/16" e 
o 
= 
a 
Q| 
= 
Properties help Apply 


Project Browser - Law Office.nt 
3-0, Views (all) 
=}. Floor Plans 
B.O. Footing 
Foundation 
Level 1 
Level 2 


eter Orr am 


















FIGURE 7-7.19 Modify railing sketch at Level 2 
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32. Finish the sketch by clicking the green check mark on the Ribbon. 


33. Save your project file. 


The image below shows the completed railing (Figure 7-7.20). The sketch line can be 
modified as needed to accommodate the intended attachment method—simply select the 


railing and click Edit Path to re-enter sketch mode and modify the path and position of the 
railing. 





In the example above the stair railing was extended. This method allows the railing and 
handrail to return smoothly around the corner. However, sometimes the railing along the 
edge of the floor needs to be a separate Railing instance. 
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Exercise 7-8: 


Open Stair and Railings 


This exercise will cover the steps required to create a slightly more complicated stair and 
railing. This will be an open stair, 1.e. not enclosed by walls, near the main entry. 


Open Stair: 


An open stair is often the primary stair used for vertical circulation in a building. ‘This type of 
stair offers visual way-finding and can make an aesthetic statement for the building when 
well-located and designed. In our project, the open stair 1s located near the reception desk in 
the lobby so access to the upper level can be visually monitored. 


Below is an example of a well-designed multi-story open stair. The railings are glass with a 
wood cap, the treads and risers are high quality terrazzo and the walls are lined with wood 
panels. ‘The stair is located next to windows which help the users know where they are in the 
building relative to the outside, helping with way-finding. The photo was taken through a 
large piece of glass that makes the stair visible at each floor within the building. In the event 
of a fire, the fire-shutters come down and close off this view! 


ks 





OPEN STAIR EXAMPLE High quality stair with interesting design 
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The previous steps just walked you through the basics. ‘This is all you would typically need to 
do early in a project. As the project is more refined and the walls stop moving, the stairs may 
be refined for stringer type and location, as well as landing size and shape. 


1. In the Level 1 floor plan view, select the Stair by Component tool. 


2. Set the Width to 4'-0" on the Options Bar. 


Next you will begin drawing a switchback stair similar to the one 1n the stair shaft. But, 
before you finish the stair sketch, you will modify the sketch lines at the landing. You will 
make it curved as in the image below (Figure 7-8.1). 


The exact location of the stair is not important as the next chapter will have you reposition 
the stair once the floor is drawn. 


P 
MAN 


MLN 





FIGURE 7-8.1 Landing modified to have curved edge and railing 


3. Draw the 4’-0" wide stair approximately as shown in Figure 7-8.2 (exact location not 
important at this point). 


The stair components shown 1n Figure 7-8.2 can be stretched, rotated and moved to adjust 
the footprint of the stair. This can be done until the stair sketch is finished. Once the stair is 
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finished, you must select the stair and select Eat Stars on the Rzbbon; this places you back in 
Sketch mode and allows for additional edits. 





4. Select the landing, not the stringer (Figure 7-8.3). 


The 3D stair components that are automatically created 
cannot be customized unless they are converted to a 

sketch-based object. The landing will be converted to a 
sketch-based element so the footprint can be modified. 


5. Click Convert and the Close at the prompt. 


6. With the landing still selected, click Edit Sketch 
from the Rzbdon. 


7. Select the vertical green sketch line on the left and 
delete it. 


8. In the Draw panel, on the Rzbdon, select 
Boundary (Figure 7-8.4). 


FIGURE 7-8.2 
Stair layout in the lobby 


9. Select the Arc tool, also in the Draw panel. 


10. Draw an arc similar to that shown in Figure 7-8.5. 
Exact dimensions are not important at this point. 


11. Finish the stair sketch. 
12. Switch to the default 3D view. 


Notice the railing automatically followed the curved landing. In a later lesson you will add 
railings at the second level which tes into the stair railings. 
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FIGURE 7-8.3 Select landing and convert to sketch to customize the footprint 


) Modify | Create Stair > Sketch Landing = 
X Gea Zooce- 

[L Boundary i | 
LET Rie 


Í 


Sf Gah Stairs Path ° 


Draw 





FIGURE 7-8.4 Edit landing boundary 


Next, the stair will be moved 


into place to “connect” to 
the level 2 floor. 





FIGURE 7-8.5 Curved line added at landing 


13. Switch to the Level 2 floor plan view. 


14. Select the stair and, using Move and Snaps, position the stair as shown in Figure 7- 
8.6 relative to the level 2 floor element. 


15. Select the inner railing, hosted on the stair, and edit its path as shown in Figure 7-8.7. 
a. Add two lines as pointed out 
b. Position the line 2” in from the floor edge 
c. Set the Slope to Flat on the Options Bar for each line 
d. Click Finish Edit Mode (green check mark) when done 
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FIGURE 7-8.6 Open stair repositioned to align with Level 2 floor element 





FIGURE 7-8.7 Editing the path of the inner railing 
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16. Edit the outer railing, hosted by the open stair, using simular steps to close off the 
level 2 floor edge as shown in Figure 7-8.9. 





FIGURE 7-8.8 Stair railing extended along level 2 floor edge 


The last task will be to modify the railing to achieve a different aesthetic look. To help 
visualize the changes, similar to the images on this page, add a camera view: View > 3D 
View Camera, and then pick two points in the Level 2 plan view. The first pick is where 
you are standing and the second is the direction you want to look. In the new camera view, 
turn off Far Clip Active in the Properties Palette. Project Browser lists the new view. 


17. For the open stair, select the two railings and change the type to Guardrail — 
Rectangular via the [ype Selector. 





FIGURE 7-8.9 Stair railing type changed to Guardrail - Rectangular 
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As seen in the previous image, the new guardrail has a square top rail and smaller square 
balusters. This railing will be modified to have vertical supports which match the top rail 
dimensions. We will also add a horizontal element a few inches up from the floor as seen in 
the image below. 





FIGURE 7-8.10 Railing style desired 


The railing type “Guardrail — Rectangle” is not used anywhere else in the project so we can 

just modify it. If this type were used, we would want to duplicate the type before modifying 
it so as not to change a railing elsewhere in the same project. The utilitarian stair in the back 
will not be changed - it should still be set to “Guardrail — Pipe.” 


18. Select the two railings and set the instance parameter Tread/Stringer Offset to 
-0’-1” to center the railing on the stair stringer (Figure 7-8.11). 


Modify | Railings | | Activate Dimensions | 
Properties 





Railing 
Guardrail - Rectangular 


Base Level 
Base Offset 
Tread/Stringer Offset 





Dimensions 

aia an Toe 
Image 

| Comments 
Mark 

Phasing 
Phase Created ‘New Construction 

Phase Demolished ‘None i 


E 


FIGURE 7-8.11 Centering railing on stair stringer 
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19. With one of the open stair railings selected, click Edit N 
Type in the Properties Palette. 


Horizontal Rail: 
Next you will add a “horizontal” rail as seen in Figure 7-8.12. It 
is horizontal at floor/landing edges and sloped at stairs. 


20. Click Edit, next to Rat? Structure. 





21. Click the Insert button (#1, Figure 7-8.13). 


22. Make these changes (#2, Fig. 7-8.13): 
a. Name: Bottom Rail 


b. Height: 0?-7” FIGURE 7-8.12 
c. Profile: Rect. Handrail: 2” x 2” Bottom rail added 


23. Click OK once to close the Edit Ratis dialog. 


Edit Rails (Non-Continuous) x 
Family: Railing 
Type: Guardrail - Rectangular 


Rails 






am] Bottom Rail 0° 7" 0' 0" ‘Rectangular Handrail: 2" x <By Category> 





cchreven [a] ret) |e) | 


FIGURE 7-8.13 Adding “horizontal” rail to railing 


Additional horizontal elements can be added following these same steps. Notice a Maternal 
can also be applied for each Ra/, but if not specified here, the detail in Manage? Object 
Styles will be used. Notice in Figure 7-8.12 that the balusters extend through the new rail. 
You will correct that in a moment—the name we provided, Bottom Rail, will be used. 
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Start, End and Corner Posts: 

The 3/4” balusters may not be strong enough to meet code requirements so we will add 2” 
square posts to the railing. First, we will add them at the ends (start and end) and corners; a 
corner is anywhere the railing changes directton—not just a 90 degree turn. 





24. While still in the Type Properties dialog for Guardrail — Rectangular, click the Edit 
button for Baluster Placement. 


25. Make the following edits (Figure 7-8.14): 
a. Edit the Start, Corner and End Posts to be Baluster — Square: 2” 
b. Edit the Start Post Space: 0-1” 


26. Click Apply. 





FIGURE 7-8.14 Edit Baluster Placement dialog; changing post family 


Main Pattern: 

The next step is to edit the “Main Pattern” area within the Edit Baluster Placement dialog. First, 
you will adjust the Balusters to start at the new Bottom Rail rather than the floor. Then 
several rows will be create to define a 4’-0” pattern which includes a 2” square post and 
several 3/4” square balusters. 
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27. While still in the Edit Baluster Placement dialog, in the Main Pattern section, change 
the Base option to Bottom Rail via the drop-down list (Figure 7-8.15). 


FYI: This option “Bottom Rail” comes from the name you provided in the Raz/ 
Structure dialog (Figure 7-8.13). 















Edit Baluster Placement X 
Family: Railing Type: Guardrail - Rectangular 

Main pattern 

Base Top | Dist. from Delete 

Duplicate 

= Pattern start ‘N/A iN A N/A N/A | : N/A 
2 [Baluster Baluster - Square : 3/4" {Top Rail Ele ; 0 Fi A 0 0" Up 
= Pattern end iN A iN/ A O 0" :N/A 


FIGURE 7-8.15 Edit Baluster Placement dialog; changing main pattern to start at new horizontal rail 


28. Click Apply. 


Notice the balusters now start at the new bottom 

rail rather than the floor (Figure 7-8.16). Now we 

want to add a 2” square post every 4’-0” along 

the railing. This requires we first add enough 

3/4” balusters at the 4” spacing to equal 4’-0”. | 


29. Duplicate the 3/4” baluster 10 times as rs 
shown in Figure 7-8.17. 


FIGURE 7-8.16 Result of current railing edits 


Edit Baluster Placement x 













Family: Railing Type: Guardrail - Rectangular 
Main pattern 
um | merer | me [oa e |a et oe s 
Duplicate 
— Pattern start N/A N/A 
g 
e e ‘Baluster - Squere: 3/4" Bottom Rail 0° o" Top Re Rail Ele 0 o" 10 4" 0 0" | 
a Baluster Baluster - Square : 3/4" Bottom Rail 0' 0" Top Rail Ele 0' o 04" 0 o Down 
5 [Baluster ‘Baluster - Square : 3/4" ‘Bottom Rail 0' 0" Top Rail Ele 0 0" 0° 4" © 0" 
6 |Baluster -Baluster - Square: 3/4" Bottom Rail 0' 0" ‘Top! RailEle 0' 0" 0 4" 0 0" | 
7 |Baluster Baluster - Square : 3/4" Bottom Rail 0' 0" TopRailEle 0'0" 0° 4" 0' 0" 
= Baluster Baluster - Square : 3/4" Bottom Rail 0' 0" | Top Rail Ele 0' 0" 10 4 0' 0" 
9 Baluster Baluster - Square : 3/4" Bottom Rail 0' 0" ‘Top Rail Ele o 0 oa 0’ 0" 
10 | Baluster Baluster - Square : 3/4" Bottom Rail 0' 0" ‘Top Rail Ele 0' Oo oa 0' 0" 
‘11 |Baluster Baluster - Square : 3/4" Bottom Rail 0' 0" Top RailEle 0'0" 0 4” 0 0" 
12 |Baluster Baluster - Square : 3/4" Bottom Rail 0' 0" TopRailEle 0’ 0" 0'4"  ~—0' 0" 
T aa Tine joer semana ase ee 
[| 
Break Pattern at: Each SegmentEnd v Angle: 0.000° Pattern Length: 4 0° 







cette ncn tn lla alan 


FIGURE 7-8.17 Edit Baluster Placement dialog; creating a 4’-0” pattern to include 2” 





Spacing: 0 + 
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30. Duplicate the 3/4” baluster one more time and then change Baluster Family to 
Baluster — Square: 2” (Figure 7-8.17). 


31. Change Justify to Center; this will center the pattern along each straight segment. 


32. Set the Excess Length Fill to Truncate Pattern (Figure 7-8.17); this will repeat 
the pattern at the end when the total length is not perfectly divisible by 4’-0” 
(which will likely be most of the time). 


33. Click OK to close all open dialog boxes. 


The result should look similar to the next two images (Figure 7-8.18 & 19). The one problem 
with the bottom rail is that the spacing from the floor is too high for typical building codes 
in this example. The offset value we entered is both from the floor and the outside edge of 
the stair tread. If we lower the value the bottom rail is too close to the stair stringer. 
However, there is usually a steel plate of trim along the edge of the floor that would close 
this gap (that would be added as a separate element. The other option 1s to add the floor 
edge railing as a separate railing so the bottom rail could be adjusted via another railing 
type—but then the railing does not transition well between the stair and floor edge railing). 


J Hiii 1 il A 
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FIGURE 7-8.18 Modified railing result 
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FIGURE 7-8.19 Modified railing result 


The final step is to modify 
the top rail and handrail 
extensions at the bottom 
of the stair. Remember to 
create new camera views 
as needed to see the 
changes you are making 
(per the steps outlined 
previously in this section). 


The default top rail and 
handrail start in alignment 
with the first tread (Figure 
7-8.20). Most codes 
require the handrail to - 
extend past the first step i 
(sloped) a distance equal 
to one tread. 








FIGURE 7-8.20 Default handrail condition at bottom of stairs 
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34. Select the Top Rail; hover the cursor over it and tap (not press) the Tab key until 
the Top Rail highlights and then click to select it. 


35. Click Edit Type in the Properties Palette. 


36. Make the following changes (Figure 7-8.21): 
a. Extension (Beginning/Bottom): 
1. Extension Style: Post 
ii. Length” 1-0” 
iti. Plus Tread Depth: Checked 


37. Click OK to close the Type Properties dialog. 


The Top Rail now extends one tread length at a slope, flattens out for 1’-0” and then returns 
to itself (1.e. the Post) as seen in Figure 7-8.22. 


38. Select the Handrail; hover the cursor over it and tap (not press) the Tab key until 
the Handrail highlights and then click to select it. 


39. Click Edit Type in the Properties Palette. 


40. Make the following changes (Figure 7-8.23): 
a. Extension (Beginning/Bottom): 
i. Extension Style: Wall 
ii. Length” 0-11” 
iti. Plus Tread Depth: Checked 
b. Supports: 
1. Family: Support — Metal — Circular 
ii. Layout: Align With Posts 
41. Click OK to close the Type Properties dialog. 
The Handrail now extends one tread length at a slope, flattens out for 11 inches and then 
returns to the Top Rail (i.e. the Wall) as seen in Figure 7-8.24. The supports can be selected 
(via Tabbing) and moved/deleted when unpinned. 
42. Save your Law Office project. 
There are several limitations with stairs and railings, but understanding the ins and outs of 


what can be done allows the designer to get close and then let the details (1.e. 2D drafting 
views) cover the rest. 
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Type Properties x 








Type Parameters 


O emae O OO e a 


Default Join 








Beginning/Bottom Termination ‘None i 
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FIGURE 7-8.21 Editing Top Rail properties 





Type Properties x 
Family: System Family: Handrail Type v Load... 
Type: Ciradar - 1 1/2° v Duplicate... 
Type Parameters 
[Parmeter OO o SS*d 
Transitions ‘Si 


<< Preview Cancel Apply 


FIGURE 7-8.23 Editing Handrail properties 
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FIGURE 7-8.22 
Top Rail extension modified 





FIGURE 7-8.24 
Handrail properties modified 
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Self-Exam: 


The following questions can be used as a way to check your knowledge of this lesson. The answers 
can be found at the bottom of this page. 


1. 


Zi 


Stair landings are added automatically. (T/F) 

A stair sample file can be downloaded from Autodesk SEEK. (T/F) 
Stairs and railings are shown as true 3D objects in plan views. (T/F) 
A stair’s railing cannot be deleted. (T/F) 


Stair types are listed in the Project Browser under Families. (T/E) 


Review Questions: 
The following questions may be assigned by your instructor as a way to assess your knowledge of this 
section. Your instructor has the answers to the review questions. 


J: 


Handrail supports can be moved or deleted. (T/F) 
The riser is typically calculated to be as large as the building codes will allow. (T/F) 


Stairs have multiple sub-categories which can be used to control stair visibility. 


(T/F) 

To change a stair, select it and then click on the Rzbbon. 
A railing extending past the end of a stair run must always slope. (T/F) 

To extend the stair’s stringer you draw lines. 

Posts, within a railing instance, can be unpinned and repositioned. (T/F) 


After starting the S7ar tool, the first thing you need to do is set the 


level and the level. 


Railings can be modified to be shorter than the length of the stair. (T/F) 


10. The riser height is based on the floor to floor height. (T/F) 


SELF-EXAM ANSWERS: 
1-T,2-T,3-F,4-F,5-T 
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Lesson 8 
Structural System 


This chapter will introduce you to the structural features of Autodesk Revit 2077. You will 
develop the structural model for the law office, placing grids, columns, beams joists and 
footings. Finally, you will learn how to add annotations and tags that report the size of 
individual structural elements. 


Exercise 8-1: 


Introduction to Revit Structure 





What is Revit Structure 2017 used for? 


The image below shows the structural elements you will be adding tn this chapter (except the 
roof structure). Keeping in line with the overall intent of this textbook, you will really just be 
skimming the surface Revit’s Structural features. For example, Revit can model concrete 
beams and columns, precast floors and roof planks, cross bracing and rebar. 


WARNING: This is strictly a fictitious project. Although some effort has been made to make the 
siges of structural components realistic, this structure has not been designed by a structural engineer. 
There are many codes and design considerations that need to be made on a case by case basis. 
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FIGURE 8-1.1 The completed structural model for the law office created in this chapter 


In previous years Revit came in multiple versions; Revit Architecture, Revit Structure, Revit 
MEP and an all-in-one version just called Revit. Now there ts only one version which 
includes all features—tt 1s just called Revit (or Autodesk Revit). 
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Listed below are a few of the highlights of Revit’s Structural features: 


e 3D modeling of the entire structure 


e Multi-user environment 


O Several people can be working on the same model when “worksharing”’ has 
been enabled (not covered in this book). 


e Coordination with Architecture and MEP 
Oo Visually via 2D and 3D views 
o Using Interference Check feature 
e 2D construction drawings generated tn real-time from 3D model 
O Presentation drawings, including photo-realistic renderings 
o Construction Drawings (CD’s phase) 
# Views can show true 3D geometry or single line 
O Construction Administration (CA phase) 
# Addendum 
# Architectural Supplemental Information (AST) 
" Proposal Request (PR) 
"= Change Order (CO) 
e Schedules 
O Schedules are live lists of elements in the BIM. 
e Design Options 


O Used to try different ideas for a structural design in the same area of a project 
(e.g., exposed cross-bracing vs. rigid structure) 


o Also used to manage bid alternates during CD’s. 


=" A bid alternate might be an extra 25’-0” added to the wing of a 
building. The contractor provides a separate price for what it would 
cost to do that work. 


e Phasing 
O Manage existing, new and future construction 
e Several options to export to analysis programs 


o Export model to external program (e.g., Autodesk Robot Structural Analysis 
Professional, Autodesk A360 Structural Analysis, RISA, etc.) 


e Export to industry standard shop drawing format (CIS/2) 


o Shop drawings are created and used by fabricators and contractors, once the 


design is done and the project has been bid. 


Structural System 





Many of the highlights listed on the previous page are things that can benefit other 
disciplines. However, the list was generated with the structural engineer and technician in 
mind relative to current software and processes used. 


The Revit Platform 


Whenever a project involves all three disciplines working in Revit, the same product version 
must be used. This is because Revit is not backwards compatible. It is not possible for the 
structural design team to use Revit 2076 and the architects and MEP engineers use Revit and 
Revit 2077. The structural design team would have no way to link or view the architectural 
or MEP files; an older version of Revit has no way to read a newer file format. 


Furthermore, it is not possible to Save-As to an older version of Revit, as can be done with 
other programs such as AutoCAD or Microsoft Word. 


It is perfectly possible to have more than one version of Revit installed on your computer. 
You just need to make sure you are using the correct version for the project you are working 
on. If you accidentally open a project in the wrong version, you will get one of two clues: 


© Opening a 2016 file nith Revit 2017: You will see an upgrade message while the file 1s 
opened. It will also take longer to open due to the upgrade process. If you see this 
and did not intend to upgrade the file, simply close the file without saving. The 
upgraded file is only in your computer’s RAM and is not committed to the hard drive 
until you Save. 


© Opening a 2017 file nith Revit 2016: This is an easy one as it is not possible. Revit will 
present you with a message indicating the file was created in a later version of Revit 
and cannot be opened. 


Many firms will start new projects in the new version of Revit and finish any existing 
projects in the version it is currently in; which helps to avoid any potential upgrade issues. 
Sometimes, a project that is still in tts early phases will be upgraded to a new version of 
Revit. 


It should be pointed out that Autodesk releases about one Service Pack (SP) per quarter. 
This means each version of Revit (1.e., 2016 or 2017) will have approximately 3 SPs. It 1s best 
if everyone on the design team is using the same build (1.e., 2017 + SP3). 


You will be looking at more specifics about the Revit MEP features 1n later chapters. 
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One Model or Linked Models 


If the structural engineer is not in the same office, the linked scenario must be used as it ts 
currently not practical to share models live over the internet. Linking does not work over the 
internet either; a copy of the model needs to be shared with each company at regular 
intervals. 


When all disciplines are in one office, on the same network, they could all work in the same 
Revit model, where each discipline uses Revit to manipulate the same Building Information 
Model (BIM). However, on large projects, the model ts still typically split by discipline to 
improve performance due to software and hardware limitations. When a multi-discipline 
firm employs links, however, they are live and automatically updated when any one of the 
model files is opened. 


In this book you will employ the one model approach. The process of linking and 
controlling the visibility of those links in the host file is beyond the scope of this text. 
Instead, you will focus your energy on the basic Revit tools for each discipline. 


The Revit Structural Tools Overview 


Next we will take a quick look at the various structure-specific tools, feature and settings in 
Revit. 


Ribbon — Structure tab: 


LES] Architecture Structure | Systems Annotate Analyze Massing &Site Collaborate View Manage Add-Ins 


TFA! a uA Ol k S890 WAAL 


Sa Beam Wall Column Floor Truss Brace Beam | Connection Isolated Wall Slab Rebar Area Path Fabric Fabric Co; 
7 7 System 7 Area Sheet 







Foundation Reinforcement v 





Select v Structure | Connection x 





As can be seen from the image above, the Structure tab is laid out with the structural designer 
in mind. The very first tool is Beam, whereas Wallis the first tool on the Architecture tab. Also 
notice the panel names, Structure, Foundation and Reinforcement, are all discipline oriented. 


Many tools are duplicates from those found on the Architecture tab; they even have the same 
icon. Duplicate tools, such as Component, Openings, grids, Etc., have the exact same 
programming code and create the same element which can then be edited by discipline using 
Revit. 


Notice the Reinforcement panel is the only one with a Eş Rebar Cover Settings 
fly-out section. This fly-out contains Rebar Cover 


Settings, Reinforcement Settings and Reinforcement 
Numbers (see image to the right). {> Reinforcernent Numbers 


J Reinforcement Settings 


y Reinforcement 


Structural System 





Ribbon — Analyze tab: 





| -hitecture structure stems € Annotate | Analyze 


h) Za wb fehe S ix | mE 






Modify| Boundary Loads Load Load Adjust Reset Supports Consistency Space Spa 
Conditions Cases Combinations Separa 
Select v Analytical Model x Analytical Model Tools x Space 


The Analyze tab reveals several tools which allow the structural engineer to specify various 


loads on the structure, once it has been modeled. 


When structural elements are being drawn, 
Revit is creating the structural analytical 
model automatically. An example of this is 
shown to the right by single lines for each 
element that connect to each other, even 
though the 3D elements do not because a 
plate usually connects the beam to the 
column, so there is a gap in between. 


Revit provides tools to check the validity of 
the analytical model; e.g., Check Supports wall 
notify you if a column does not have a 
footing under it! 





FIGURE 8-1.2 Analytical model lines 


The lines shown in Figure 8-1.2 can be 
hidden via the toggle on the Wzew Control 
Bar (image to right) or by typing VV and 
clicking on the Analytical Model Categories tab 
(see image below). 


Visibility/Graphic Overrides for 3D View: {3D} 


Model Categories Annotation Categories Analytical Model Categories Imported Categories Filters Revit Links 
If a category is unchecked, it will not be visible. 


oe Detail Level 


M] Show analytical model categories in this view 


Fiter ist: 7 















te eters Tg 
AnalyticalBeams | ee eee ee 
Analytical Braces | [ — 
Analytical Columns 

) Analytical Floors — 

Analytical Foundation Slabs | 
i M] Analytical Isolated Foundations | 
M] Analytical Links 

U0 Analytical Nodes 
Analytical Wall Foundations 
4 Analytical Walls 

Boundary Conditions 

5 Structural Internal Loads 

F Structural Load Cases 

) Structural Loads 


Visibility 


e 
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Structural Settings Dialog Box: 


From the Manage tab, select Structural Settings. 
Structural 
Settings 
Revit provides a Structural 
Settings dialog box that 
allows changes to be 


Structural Settings x 


Symbolic Representation Settings Load Cases Load Combinations Analytical Model Settings Boundary Conditions Settings 


Symbolic Cutback Distance 


made in how the brace: Colum: me] 
program works and Beam/Truss: ser 
di S p lays S truc tural , Brace Symbols Connection Symbols 
elements. These settings Plan representation: Display Symbols for: 
Parallel Line v Beams and Braces v 


only apply to the current 
project, but apply to all 
views and schedules for ie ine 
that project. Symbdl: 


Connection-Brace-Parallel v 


Parallel line offset: Annotation Symbol: 


Connection-Moment-Fille 


Connection Type: 
3/32" Moment Frame 
Cantilever Moment 





Connection-Moment-Not 


Do not make any Show brace below 





: . : Symbol: 
changes in this dialog Connecton-Brace Paral z 
unless instructed to do Kicker brace symbol: - - 
so. This will help to Connection eer : 7 ee 
ensure your drawings 
match those presented in 
the book. [oox ji mei l ep 
Structural Content: Properties x 
A vast array of industry standard beams, > Precast-Single Tee 


OT rii Z 


v Le Edit Type 


columns, joists, stiffeners and more are 
provided! Even some obsolete shapes are 


: eas ‘ a New Structural Framing (<Automatic>) 
provided to aid in modeling existing structures. 


Constraints aA A 


What is not provided can typically be modeled TEE Co i] 
in Revit or the Family Editor as needed. Geometric Position a 
Start Extension 0' 0 
End Extension 0' 0” 
Start Join Cutback 0' 01/2" 
Structural Templates: ne mans 
yz Justification Uniform 
Revit provides only one template from which a rc — 
y Offset Value 0' 0 
new structural project can be started; compared | z justification Top 
z Offset Value 0' 0" 


to the four Architecture specific templates. This 


one template has all the basic views and 
components needed to start modeling a 


building’s structure. 


In an office environment, multiple templates 
may be needed 1f drastically different types of 
projects are worked on. For example, housing 


Materials and Finishes 
Structural Material 
Structural 
Cut Length 
Structural Usage 
Enable Analytical Model 
Rebar Cover - Top Face 


Noelen ae soe Pwthawe Fa cn 


Properties help 


>> 


Concrete, Precast 


>> 


1' 6 
<Automatic> 


Interior (framing, colu... 


lodan aen linna: ae ool. 


ADDIY 


Structural System 
a SG 


which ts often wood framed and government which has specific annotation and 
dimensioning requirements. 


Because you will be starting the structural model within the architectural model, you will not 
automatically have several important components ready to go. Not to worry, however, as the 
first thing you will do in the next exercise will be to import several elements from another 
project file, which will be based on the structural template. 


Autodesk Revit Resources: 


Autodesk’s Reszt Structure Resource Center: 
http: / /help.autodesk.com/view/RVT/2017/ENU/ 


Autodesk’s Rest Structure Blog: 
bimandbeam.typepad.com 


FYI: The subscription website, now called 
Autodesk Account, provides several bonuses 
Autodesk’s Rest Structure Discussion Group: Jor those who are on subscription with 
Autodesk, including tutorials and product 
“advantage packs.” Utilizing the subscription 


discussion.autodesk.com/forums 

(Click the link to Autodesk Revit Structure.) cone | 
option ts a way for firms to budget ther yearly 

Autodesk’s Subscription Website (for members only): OAEI EOJ PIATE COPAINS A Ge VERT) 


accoun Autod kco payment gives access to all new software the 
` : moment it becomes available. The subscription 


route also saves money. 
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Exercise 8-1: 


Creating Views and Loading Content 


In this lesson you will begin to prepare your BIM file for the structural modeling tasks. One 
of the challenges with modeling everything in one model, versus separate models linked 
together, is that Autodesk does not provide a template specifically for this. A good starting 
template is provided for each discipline (or flavor of Revit), but not for a multi-discipline 
project. 





The first steps in this lesson, therefore, will walk the reader through the process of importing 
Project Standards from another file into your law office project. Once that has been done, you 
can then set up views 1n which to model and annotate the structural aspects of the building. 
These views will be simular to the floor plan views that currently exist for the architectural 
plans; they are defined by a horizontal slice or section through the building. The main 
difference is that various Categories will be turned off, such as casework, plumbing fixtures, 
etc., that are not directly relevant to the structure of the building. 


Transfer Project Standards: 


Revit provides a tool which allows various settings to be copied from one project to another; 
it is called Transfer Project Standards. In order to use this feature, two Revit project files need to 
be open. One is your law office project file and the other is a file that contains the settings 
you wish to import. You will start a new Revit structural project from a template file and use 
this file as the “standards” file; this file will not be used after this step is complete. 


1. Open Revit 2077. 


New Project x 
2. Create a new file from the ORERE 
structural template; select Structural Template v| | Browse... 
Application Menu > New > 
Project. Create new 
@) Project ©) Project template 
Revit only comes with one structural 


template. Thus, the default structural 
template listed is the one you will use; you 
will not have to click Browse. 


3. Select Structural Template and then OK. 


a. The file should be C:\ProgramData\Autodesk\RVT 2017\Templates \ 
US Imperial\Structural Analysis-default.rte. 


You now have a new Revit project which 1s temporarily named Project 1.rvt. This will be the 
project from which you import various Structural Settings and Families into your law office 
project. Take a moment to notice the template is rather lean; it has no sheets and only a 
handful of views set up. A structural engineering department would take the time to set up 


Structural System 


an office standard template with sheets, families and views all ready to go for their most 
typical project to save time in the initial setup process. 


4. Open your law office Revit project file and open the Level 1 Floor Plan view. 


You may wish to start this lesson from the data file provided online at SDCpubhcations.com. Make 
sure you select the file from the correct folder. See the inside front cover for more information. 


Now that you have both files open, you will use the Transfer Project Standards tool to import 
several important things into the law office project file. 


D 


7. 


With the law office project file current (1.e., visible in the Eg 

maximized drawing window), select Manage > Settings > ts 

Transfer Project Standards. Transfer 
Project Standards 


Make sure Copy from is set to Project 1, the file you just created. 
Important step: Click the Check None button to clear all the checked boxes. 


Check only the boxes for the items listed below (Figure 8-2.1): 


a. Analytical Link Types 
b. Annotation Family Label Types 
Select Items To Copy x 
c. Fabric (select all three) TER 
opy from: Project1 v 
d. Foundation Slab Types [Site Settings A Check All 
yP 
[Slab Edge Settings 
e. Halftone and Underlay Settings Jaen aaa T Ee 
[_]Space Type Settings 
f. Line Patterns Dspot Dimension Settings 
, [_]Stair Types 
g. Line Styles [(AStructural Settings 
[_]Sun Settings 
[_]Text T 
h. Lo ad Types Top sal teen 


[_]View Reference Types 


Materials fiew Templates ed 
[_]Viewport Types 
T 1Valtane Tunes 


pæ o 
e 


Multi-Rebar Annotation Types 
k. Pad Types a cae 


Rebar Cover Settings 


“emo 
e 


p< 
e 


FIGURE 8-2.1 Transfer project settings 
. Rebar Types 


Reinforcement Settings 
Slab Edge Settings 


Structural Settings 


rey 8 PB 


View Templates 
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9. Click OK to import the selected items. 


Because some items overlap, Revit prompts you about Duplicated Types; you can Overwrite or 
select New Only. Selecting “New Only” is safer if you are not sure what will be brought in by 
the template (or project file in this case). For the law office, you will use Ozerwrite to make 
sure you get all the structural settings and parameters needed. 


10. Scroll down to see all the “duplicate types” so you have an idea what overlap there 1s; 
click Overwrite (see Figure 8-2.2). 


Duplicate Types x 


The following Types already exist in the destination project but are different: 


<Hidden > 

Arrowhead : Arrow 30 Degree 
Arrowhead : Diagonal 1/8” 
Black 


Center 

Clear 

Clear - Light 

Concrete - Precast Concrete - Normal Weight 5 ksi 





Overwrite New Only Cancel 


FIGURE 8-2.2 Transfer project settings; duplicate types warning 


In the lower right corner of the screen, you may see a Warming prompt which can be ignored 
and will go away on its own. It is letting you know that some types have been renamed 
rather than overwritten to avoid conflicts (Figure 8-2.3). 





Warning: 1 out of 2 


Family "Slab Edge-Thickened" has been renamed to "Slab Edge-Thickened1" to 
avoid conflicts with the existing Element. 





FIGURE 8-2.3 Warning message after transfer of standards 


At this point you have many of the key settings loaded into your BIM file, such as Vzew 
Templates and Structural Settings. A few items do not come across (e.g., boundary conditions 
and bracing symbols). However, that will not be a problem for this tutorial. At this time 
you can close the temporary Project1 file without saving. 
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Creating Structural Plan Views: 


Next you will create three structural floor plan views: 
e Level 1 — Structural Slab and Foundation Plan 
e = Level 2 — Structural Framing Plan 
e Roof — Structural Framing Plan 


after creating each of these views you will apply a View 
Template, which is a way to quickly adjust all the view-related 


parameters to a saved standard (1.e.,a Vzew Template). 


11. While in the law office project, select 
View > Create > Plan Views > Structural Plan. 


12. In the New Plan dialog box (Figure 8-2.4): 








a. Uncheck the Do not duplicate existing views option. 


b. Select: Level 1 


New Structural Plan x 
Type 


Structural Plan v | Edit Type... 


Select one or more levels for which you want to 
create new views. 


r 


B.O. Soot | 


Level 2 
Roof 
T.O. Footing 











Do not duplicate existing views 


[ox | cance 


FIGURE 8-2.4 Creating a new plan view 


13. Click OK. 


At this point you have a new zew created in the 
Project Browser. This view is in a new section, under 
Views (all), called Structural Plans (Figure 8-2.5). 
Fach view has separate notes and dimensions which 
is beneficial, because the structural drawings do not 
need to show a dimension from a wall to the edge of 
a countertop or sink. 


Law Office.rvt - Project browser:  ž B 
g- ‘CO. Views (all) 


=) Structural Plans p 
: oo Lewel 1 ~ 

j sn Floor Plans ii 

` k B.Q, Footing 

: = . Foundation 

ow Lewel 1 

` ko Level2 

: : wns Roof 

` h Site Plan 





PE Low TE Footing 


FIGURE 8-2.5 New structural plan created 





Next, you will rename the Vzew and apply a Vzew Template. 
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14. In the Project Browser, right-click on Level 1 Structural Plans. 


15. 


Select Rename from the pop-up menu. 


16. Enter: Level 1 — Structural Slab and Foundation Plan. 


FYI: This is the name that will appear below the drawing when it is placed on a sheet. 


17. Click OK. 


Click No to the “Rename 
corresponding level and views” 
prompt. 


18. Revit 


and views? 
It is best to rename views and levels 
manually, you do not typically want 
levels renamed to match the view 
name. All other disciplines see the same 
name; it should remain Level 1. 


Properties 


X 


Would you like to rename corresponding level 


Ney 


FIGURE 8-2.6 Rename level and views prompt; click No 





View Templates: 


Structural Plan 


Next, you will apply a View Template to your 
view so you know how to reset a view if it gets 


; s Graphics 
messed up at some point. You can also use this | view Scale 
to update several views at once. First, you will Scale Value 1: 
. Display Model 
change the current settings and then see how mi y 
- , i il Level 
the view will be updated by applying a Vzew Parts Visibility 
Template Visibility/Graphics Overrides 
Graphic Display Options 
Orientation 


19. Ensure nothing is selected and no Wall Join Display 


commands are active so the Properties 
Palette is displaying the current view’s 


Discipline 

Show Hidden Lines 
Color Scheme Location 
Color Scheme 


properues. System Color Schemes 
A Default Analysis Display Style 
a. Set the Discipline to Sun Path 
Architectural as shown in Figure [Underlay 


2.97 Range: Base Level 
ne Range: Top Level 
Underlay Orientation 


Extents 
Crop View 


b. Set the View Scale to 1/4” = 1-0” 
Crop Region Visible 
The Vzew Template (you are about to apply to as 
this view) will quickly correct the discipline 
setting. 


Annotation Crop 
View Range 


Properties help 


Structural Plan: Level 1 — Structural Slab and Founda » Ue Edit Type 


aA A 
1/4" = 1'-0" 
Normal 
Coarse 
Show Original 
Edit... 
Edit... 
Project North 
Clean all wall joig 
By Discipline 
Background 
<none> 
Edit... 
None 


La 


>» 


None 
Unbounded 


Look down 


»> 


C] 
C) 


C) 
Edit... "e E iw 


Ap 


FIGURE 8-2.7 View properties — Structural Level 1 
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Next, you will look at the Vzew Range settings. These control the location of the horizontal 
slice through the building. 


20. With the Level 1 - Structural Slab and Foundation Plan view active, scroll down 
and click Edit next to Vzew Range in the Properties Palette. 


The View Range dialog has a significant role in what shows up in a plan view and what 
does not. In Revit Structure, things typically show up only when they fall at or below the Cut 
plane, and are above the View Depth Lerel/ Offset. Search Revits Heip System for “view range” 
for a good description and graphics on these settings (Figure 8-2.8). 


View Range X 
Primary Range 
Top: Associated Level (Level 1) v Offset: 
Cut plane: Associated Level (Level 1) Offset: | 1' 0” 
Bottom: Associated Level (Level 1) v Offset: 
View Depth 
Level: Associated Level (Level 1) v Offset: | -6' 0” 


Learn more about view range 


<< Show [ ox | Apply Cancel 


FIGURE 8-2.8 View Range — Structural Level 1 


21. Click Cancel to close the Vzew Range dialog without 


7 | Model Categories | Annotation catego} 
Saving. , 


[V] Show model categories in this view 






Filter list: | <show all> 

| Architecture 
'V| Structure 
[V ]|Mechanical 
WV) Ai[V]Electrical 

sA a be 


r 


22. Type VV to open the Visibility/ Graphics Overrides for 


the current view. 








23. On the Model Categories tab, check all the disciplines in 
the Filter 4st drop-down (Figure 8-2.9). 


The Visibility/Graphics Overrides dialog (Figure 8-2.9) also has a significant role in what 
shows up and what does not in a view. The main thing to understand here is that the 
visibility of the items in these various categories can be controlled here for the current view, 
and only the current view. Unchecking Casework hides all the items that exist within that 
category, such as base and wall cabinets and custom casework such as reception desks, 
assuming they have been created with the correct Category setting. The View Template you are 
about to apply to this view will uncheck many of these Categories. 
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Visibility/Graphic Overrides for Structural Plan: Level 1 — Structural Slab and Foundation Plan 


Model Categories Annotation Categories Analytical Model Categories Imported Categories Filters 


Show model categories in this view 


Fiter ist Åe 





Visibility 


INV VV VV VS) hi A K K K 






Air Terminals 

Areas 

Cable Tray Fittings 
Cable Trays 
Casework 

Ceilings 

Columns 
Communication De... 
Conduit Fittings 
Conduits 

Curtain Panels 
Curtain Systems | 
Curtain Wall Mullions 
Data Devices 

Detail Items 


All 


RLADAAAACARAAAAAAAMAAAADAADAALLAALEAMDAM E TOLASI IE EEA OEIS DIII IS AARAANAAAAAAARAMAAASAAAASADSAASAAAAAASS GSE SPEDSESAESEESEESEESEEEASERLEDDA DALE REAL DER LSSEEDSEESEDLADERAERA ROALD EEAIAEE 


None Invert 


Categories that are not overridden are drawn 
according to Object Style settings. 


Cie | reee [Tit er 


woreerwrwvresveevoreovoevveorovrvrevyvo r DAHHIIEEEEEEEEA HEEE EHHI A or evroovrreroerorevrevevrrvvreverevrvrorr d HEEE EHIE EAE PAEO HEEHEEIEEEEEEEA EEEE EEEE EHHH E 


AARAA ARAARA AAAA AA AARAA ARAR AARAA ARARA 


COVE DDUT OLDEN EE OOTHEHE GENET EEOUT HEHE 


PUSEEESELAEREAT EA EERT EMEA ERNE 


Object Styles... 


If a category is unchecked, it will not be visible. 


PUMEDONEEeeE eds d een esses sear ee hnse rec HrG@oneveyaereboe SP bEPOCDOHeOe Ded T Het ed ere 


piAcncnsaadddnssRahAAAdAdhAAAAKASAAAMAARAMRASAAAAARAGAADARADAAAARASAARRARAAAAAA MAA 


PV WONT TONNE ONY ETE SSN NT NTESIN ENTS T TTT TTT MTU een rererere reen re 
DUGNEOENERUNENAHA OUR ETEOEHA NEE ODETISTEED OTT D AES PHNEDTEEHTTOR ROOD ERHEOHIEOUHOHIEE 
DUSVEEHAGeEEOa East Ga Eee e De ded ed EE EOEO DT QOEAEDDIOURDODEREEIEESOEEFEEEEHES ORES ESE 







PUOEDOET HERO NEEDED GIST EOTEO EDD DEO REEDI GU DEETEOG EDD OONEEEL AGES HEU OOD OEE TE OR OHEEE 


Override Host Layers 
[C] Cut Line Styles 


L oox j 


FIGURE 8-2.9 Visibility and Graphic Overrides — Structural Level 1 


24. Click Cancel to close the Visibižity/ 
Graphic Orerrides dialog without 


saving. 


Now you will apply the View Template and 
then review what it changes. 


25. Right-click on Level 1 - Structural 
Slab and Foundation Plan in the 


Project Browser (see image 


to right). 


26. Click Apply Template Properties 


from the pop-up menu. 


27. On the left, select Structural 


Foundation Plan. 








Crop Region Visible 
Annotation Crop 
Properties help 


Project Browser - Law Office.nt 


3-0. Views (all) 
=). Structural Plans 






=}. Floor Plans 
B.O. Footing 
Foundation 
Level 1 
Level 2 
Roof 
Site Plan 
T.O. Footing 

=| Ceiling Plans 
Level 1 
Level 2 
Roof 

=} 3D Views 
3D View 1 
3D View 2 
3D View 3 
3D View 4 
3D View 5 
{3D} 

=}. Elevations (Building Elevation) 
East 
North 
South 


Apply Template Properties 


Cancel 









Level 1 — Structural IN ouodation F 





i Properties 





Apply Template Properties... 





0/0/0/0/0/0/0/0/0/0/0/0/0/0/0 


Edit... 


Apply 





Open 
Open Sheet 
Close 


Find Referring Views... 


Create View Template From View... 


Duplicate View > 
Convert to independent view 

Apply Dependent Views... 

Save to Project as Image... 

Delete 

Copy to Clipboard 

Rename... 


Select All Instances > 


Save to New File... 


Search... 





oT 


You are now in the Apply View Template dialog (Figure 8-2.10). ‘Take a moment to observe all 
the settings it has stored and are about to be applied to the selected view, the one you right- 
clicked on. 
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= Apply View Template xX 
View templates View properties 
Discipline filter: Number of views with this template assigned: 0 
<all> Vv 
View Scale 
View type filter: 





Scale Value 1:; 


Floor, Structural, Area Plans M Display Model ‘Normal 




















| 
Namen Detail Level ‘Coarse 
Rechitech eal Plan Parts Visibility Show Original 
Architectural Roof Plan V/G Overrides Model Edit... VM 
Blecrical Plan V/G Overrides Annotati Edits. | 
Site Plan1 V/G Overrides Analytica Edit... 
Structural Analytical Isolated V/G Overrides Import | Edit.. | 
oe V/G Overrides Filters | Edit.» d A 
Structural Site Plan Model Display Edit... 
aoa eee Sr 
Sketchy Lines 0 O Edit.. Í 
lighting en a ERA 
Photographic Exposure Edit... 
D œm %&  Cshow views Underlay Orientation Lookdown O 
View Ranne i Edit LA iy 
How do I modify a view template? [ox ] Cancel Apply Properties 


FIGURE 8-2.10 Apply View Template dialog — Structural Level 1 


Notice the View Scale 1s set to '/s"-1'-0." You know the scale needs to be 4" = 1’-0" and you 
have already set that, so you will uncheck the Vzew Scak so it 1s not included when the 
template is applied. 


28. Uncheck Wzew Scale (Figure 8-2.10) and then click OK to apply the View Template. 


29. Type VV and turn off the Doors category. 


The model visibility has now changed 
to mainly show the floor slab and stairs. 
All the walls, doors, etc., have been 
hidden 1n this view; they still exist, but 
are just not visible in this view. 


Go back and review Steps 19-24 to 
compare the changes made to the Vzew 
Properties, View Range and the Visibility 
settings; but don’t change settings again 





_—S= SS 


FIGURE 8-2.11 Result of applying view template 
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Next you will set up the two remaining views. It is expected that you will refer back to the 
previous steps if you need a review on the process. 


30. Create the following Structural Plans: 


a. Level 2 
1. Name: Level 2 — Structural Framing Plan 
ii. Scale: y4" = 1-0” 
iti. Vzew Template to apply: Structural Framing Plan 
b. Roof 
1. Name: Roof — Structural Framing Plan 
ii. Scale: y4" = 1-0” 


iti. Vzew Template to apply: Structural Framing Plan 


Loading Content: 


Now that the structural views are set up and ready to go, you will look at how structural 
content is loaded into the project. The process is identical to how content is loaded using 


Revits Architectural tools. 


This section will just show you how to load a few elements. As you work through the rest of 
this chapter, you will have to load additional content; reference this information 1f needed. 


31. Click Insert > Load Family from the Ribbon (Figure 8-2.12). 


ule © A B- Ò s- =E= =| Law Office.rvt - Structural Plan: Level 1- Structural .. 


Sys Fe : o Inset Annotate Analyze Mas rate = Manage Add-in ae oa 
BS | a T E W a BY Bt a e ra Search Autodesk Seek 
Modify Load |Loadas Find and download building product mo 
Family| Group 


Link Link Link DWF Decal Point Manage | Import Import Inset | Image Manage 
from Library Autodesk Seek 


















Revit IFC CAD Markup 7 Cloud Links CAD gbXML_ from File Images 
Select v Link Import x 






Properties 





Structural Plan X 


Structural Plan: Level 1 — Structural Slab and Founda v OB) Edit Type 





Range: Base Level None A 
Range: Top Level Unbounded 


FIGURE 8-2.12 Loading content 


Structural System 
a 


Revit brings you to the US Imperial library content location on your computer’s hard drive. 
This content should have been installed with the Revit Structure application. If not, it can be 
downloaded from Autodesk.com. 


FYI: Revit provides two major sets of content: Imperial (feet and inches) and Metric. 








R Load Family ? x 
Lookin: ; US Imperial ven y GH vews ~ 
ee A -Preview 
E A| Name Date modified Type A 
r= Site 3/10/2016 10:21PM_ File folder 
| -į Specialty Equipment 3/10/2016 10:21PM File folder FYI: if any folder] 
LS __, Structural Columns 3/10/2016 10:24PM __ File folder content tS Mssing, YOUr 
=> __; Structural Connections 3/10/2016 10:24PM File folder software may have been 
__ + Structural Foundations 3/10/2016 10:24PM File folder installed while your 
ey __; Structural Framing 3/10/2016 10:24PM File folder computer was not 
ie. __¢ Structural Rebar Couplers 3/10/2016 10:24 PM File folder nnectod tothe 
__; Structural Rebar Shapes 3/10/2016 10:24PM File folder “at IT th 
__; Structural Retaining Walls 3/10/2016 10:24PM __ File folder ee eu 
E Structural Stiffeners 3/10/2016 10:24PM File folder Family name into the 
__. Structural Trusses 3/10/2016 10:21PM File folder Seek search box on 
__; Sustainable Design 3/10/2016 10:22 PM_ File folder the Insert fab. 
Fä __; Titleblocks 3/10/2016 10:22 PM File folder 
__; Windows 3/10/2016 10:24PM File folder 
v 
eww ao 
ps v| Files of type: All Supported Files (*.rfa, *.adsk) v 
Toos ~ = Qen = can 


FIGURE 8-2.13 Loading content 


Most everything needed by the structural engineer or technician is in the Structural folders. 


32. Double-click on the Structural folders to explore them and then go back to the US 
Imperial folder. 


Notice the subfolders listed in the Structural folder are named to describe each one’s 
contents; see list to right. 


First, you will load a steel column. 


33. Double-click the Structural Columns folder to open it. Jy Concrete 


Wy Light Gauge Steel 
J Precast Concrete 
J Steel 

J Wood 


Notice the Structural Columns folder is also broken down further into 
types of material; see list to right. 


34. Double-click the Steel folder to open it. 


Columns folder 
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You now have the choice of several types of steel column Famihes (Figure 8-2.14). Even 
though there are only eleven Faves listed here, they represent hundreds of column sizes. 
Each column has several Types defined for the various standard sizes available in the USA. 


FYI: A Type és a group of parameters with specific values entered for a parametric family. See 
Chapter 18 for more on Families and Types. 


Most Families load all the Types associated with them. For example, a table might have three 
sizes, each defined as a type. When the table is loaded into a project, all three types are 


loaded and are available for use by the designer. 


With steel shapes, however, there are way too many Types to have them all loaded into the 
project. If they were, the file would be bogged down with excess data and it would make 
finding the sizes you need more difficult. 


Revit uses Type Catalogs to deal with Familes that have a large set of Types. A Type Catalog is 
simply a list that is provided just after loading the family, from which you can choose one or 
more Types to be loaded from the family. Additional Types can be added later. 


R Load Family 








FIGURE 8-2.14 Loading content 


? X 
| | Steel e a XxX E vew v 
A Preview 

Name Date modified Type 
| \AISC 14.1 3/10/2016 10:22PM File folder 
fy C-Channel-Column.rfa 1/22/2016 5:43 PM = Autodesk Revi 
Double C-Channel-Column.rfa 1/22/2016 5:43 PM Autodesk Revi 
le} HP-Bearing Pile-Column.rfa 1/22/2016 5:43 PM Autodesk Revi 
m HSS-Hollow Structural Section-Column.rfa 1/22/2016 5:44PM Autodesk Revi 
ba HSS-Round Hollow Structural Section-Colu... 1/22/2016 5:44PM Autodesk Revi 
bj L-Angle-Column.rfa 1/22/2016 5:43 PM — Autodesk Revi 
be M-Miscellaneous Wide Flange-Column.rfa 1/22/2016 5:43 PM Autodesk Revi 
be Pipe-Column.rfa 1/22/2016 5:43PM — Autodesk Revi 
by WRF-Welded Reduced Flange-Column.rfa 1/22/2016 5:43 PM Autodesk Revi 
ba] WWF-Welded Wide Flange-Column.rfa 1/22/2016 5:43 PM = Autodesk Revi 
bey W-Wide Flange-Column.rfa 1/22/2016 5:44PM — Autodesk Revi 
< > 

File name: | HSS-Hollow Structural Section-Column.rfa v 
Files of type: All Supported Files (*.rfa, *.adsk) v 

Open Cancel 


35. Double-click the HSS-Hollow Structural Section-Column.rfa file. 
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You should now see the Type Catalog. 





Specify Types 

Famdy: 

HSS-Holow Structural Secto .| [Type | Shape [|W [A |» 
o O| a UU ama y m H e 
HSS7X2X1/4 Rect. 7,300 0.01 SF 0 r 
HSS6X6X5/8 Square 42.100 0,08 SF 0 6" 
HSS6X6X1/2 Square 35.100 ‘0.07 SF 0' 6" 
HSS6X6X3/8 Square 27.400 0.05 SF 0' 6' 
HSS6X6X5/16 Square 23.300 0.04 SF 0 6" 
HSS6X6X1/4 Square 19.000 0.04 SF 0’ 6" 
HSSAYAX 2/14 Sanare 14 500 INA SF w R Y 

< > < > 
Select one or more types on the right for each family listed on the left [ oœ | Cancel Help 


36. Scroll down and select the type name: HSS6x6x3/8. 


37. Click OK to load it. 
TIP: Holding the Ctrl key allows you to select multiple Type names from the Type Catalog. 


You now have the Hollow Structural Shape (HSS) column loaded into your project and 
ready to be used as needed. You will use the same technique to load two beams and two bar 
joists. 


38. Use the techniques just described to load the following content: 


a. Structural Framing > Steel > 
K-Series Bar Joist-Rod Web.rfa 


Family Already Exists x 


i. ae . You are trying to load the family W-Wide Flange, which 
1. ypes: ae anis š 
already exists in this project. What do you want to do? 
e 16k5 
e 26k9 


—> Overwrite the existing version AS 
b. Structural Framing > Steel > 


— Overwrite the existing version and its parameter 


W-Wide Flange.rfa values 
i. Types: 
e W24x55 = 
© W30x90 Click here to learn more 


Any time a family already exists in a project, Revit gives you a prompt asking if you want to 
overwrite the version in the project, which may have been changed. 


39. Click Overwrite the existing version. 


40. Save your law office project. 
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Exercise 8-3: 





Grids, Columns and Beams 


In this exercise you will finally start placing some structural elements within the law office 
model. First, you will start with the grid layout; structural engineers do this with several 
rules-of-thumb 1n mind and experience. Once the grid is laid out with total spans and 
maximum depths of structural elements in mind, the columns can be placed. Finally, in this 
exercise, you will place the beams which span between the columns. 


You will wrap this exercise up by creating a 3D view that only shows the building’s structural 
elements. This is handy when the structural designer or technician wants to visualize and 
validate the structural model without the other building elements obscuring the view. 


Location of Grids, Columns and Beams in Exterior Walls: 


Placing a grid is simple and has been covered in one of the introductory chapters (see 
Fxercise 2, Lesson 2-1). You will not align and lock these grids to the exterior wall as was 
done in that chapter because the grid line does not fall directly on any of the lines within the 
wall. The image below shows the typical location of the grid line relative to the exterior wall. 
See the next page for a few comments regarding the image below. 


/ 
Face of ( 4 Pre-cast sill below that 
exterior wall N extends out from wall 














FIGURE 8-3.1 Typical location of column in exterior wall 
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DESIGN INTEGRATION TIP: Several things must be taken into consideration for the location 
of the columns in the exterior walls: 1) What is the column resting on? You have not drawn this 
yet; however the column will be bearing on the foundation wall or a concrete pier, not the concrete 
slab on grade. 2) Room for the insulation to pass by the column. This provides a thermal break 
which keeps the steel column from getting cold, or warm, depending on the chmate, and causing 
condensation to occur. 3) When the column pokes out into the room, as in our example, several 
things must be considered: 3a) Will this interrupt any heating system that may run along the base 
of the exterior wall? 3b) Will this interrupt any furniture system that needs to be placed up against 
these walls? 3c) Is this worth the extra labor involved? Adding gypsum board and metal furring 
costs more, as well as the floor and ceiling needing to be notched around these bumps in the walls. 4) 
Does this design allow room for the electrical (power, data, or security) wires to pass by the column, 
say from one power outlet to the next? 


outermost line which represents a precast concrete 
sill; this can also be seen in Figure 8-3.2. Use 
caution when dimensioning to this wall, ensuring 


Notice in Figure 8-3.1 that the wall has an © 
l 
you do not pick this line rather than the main | 


exterior face. This element within the wall is called Oss — -—-— | Sener 
a Sweep. Unfortunately they cannot be hidden from ‘ i 
the floor plan view, so you have to work around | 
them. : 

| 
Looking at Figure 8-3.2 one more time, notice the LiL 


beams line up on the grids in addition to the 
columns. Therefore the columns are also 
positioned to maintain the sheathing as it passes by 
the studs on the exterior side of the studs. As you 
can see, the beam just fits behind the sheathing. If 
the column were any closer to the exterior, the 


beams would poke out into the cold, or warm, air | 
| 


space. 
Pre-cast sill 


FYI: In this tutorial you are using a prebuilt wall (i.e. Sa 
a wall from the template) nith several features in order 
to move things along and make for a nice looking 
building. However, tt would be a good idea to provide 
rigid insulation on the exterior side of the studs for a 
more uniform insulation barrier at the floor edges and 
structural locations. 


Figure 8-3.1 
(aka, Sweep) 





FIGURE 8-3.2 
Typical exterior wall — notice profile 
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Laying Out the Grids: 


You ate now ready to start laying out the grids. 
1. Open your law office model. 


Next, you will temporarily switch to the architectural floor plan view so you can see the 
architect’s exterior walls, which are needed in order to properly place the grids. 


2. Switch to the Architectural Level 1 floor plan view. 


3. Use the Grid tool. See page 2-3, if needed, for more information. 


a. The Grd tool is identical in functionality across the Revit platform. 
4. Layout the grid as shown in Figure 8-3.3. 


TIP: Draw a grid using the Alion tool to position it along the exterior face of the exterior wall. Do 


not lock the alignment. Then More the grid 1’-O” towards the interior to properly position the grid. 
Do not add the dimensions at this time. 


a. Make sure the grid’s start and end points align as you sketch them so they lock. 
When locked, they will all move together when just one grid bubble or end 
point is moved. 


b. Use this as an opportunity to double-check the overall dimensions of your 
building. Many of the grids can be laid out based on the 1’-0" distance from 
the exterior face of the exterior wall rule we have established. Additionally, 
Figure 8-3.3 shows dimensions between each grid; this can be used to locate 
the remaining grids and verify dimensions. 


Grids are usually laid out with numbers across the top and letters along one side. A few goals 
a structural engineer strives for 1s simplicity, repetition and consistency. If the spans are the 
same and the loads are the same, the structural members can usually be the same, thus 
making it more straight-forward to design and build. However, these ideals are not always 
attainable for various reasons: code issues, dead load and live load variations and the 
architect’s design. 


In our project we have a design that does not afford a perfectly consistent and symmetrical 
grid layout due to the architects design. This is not necessarily a bad thing, as steel can come 
in pretty much any length one needs. Also, on the second floor there 1s a law library which 
significantly increases the loads in that area, thus requiring deeper beams and joists. 
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Having various sizes on a project ts still preferred over making everything the same, using 
more materials when not necessary and increasing the cost. 


FYI: In the image below (Figure 8-3.3), you can see two dimensions nith the word “TYP.” below 
them. First off, this is an abbreviation which should only be used uf tt has been defined in an 
abbreviation list somewhere in the set of documents. This abbreviation means “TYPICAL”, and 
when used lke this, lets the contractor know that any grid line near an exterior wall should be this 
same dimension (1-0 in this case). 
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FIGURE 8-3.3 
Grid numbers, letters and dimensions; image rotated on page to enlarge detail 
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The Various Options When a Grid is Selected: 


When a grid is selected, a small square box shows up at each end (Figure 8-3.4). When the 
box is checked, a grid bubble shows up at that end. It is possible to have a grid bubble at 
both ends of the grid line; it is also possible to have the bubble turned off at each end. 


The padlock shows that you properly aligned this end of the grid with the adjacent grids 
while sketching it, per the previous steps. Thus, when one grid end ts repositioned, they will 
all move together. If one needed to move tt apart from the others, you simply click on the 
Padlock to unlock tt. 


The 3D symbol means, if you reposition the grid, the 3D plane this grid represents will 
move and possibly affect other views. If you click the 3D symbol, 1t becomes a 2D symbol 
and only the current view is adjusted. This only relates to changing the overall length of the 
grid in a view(s). If the grid is ever moved (in the other direction), the grid will always 
instantly update in all views; it is not possible for the same grid to be in two contradicting 
locations. 


The small circle grip at the end of the grid line is what you click and drag on to reposition 
the end of the grid, the length. This can be hard to select if you are not zoomed in far 
enough. 


Finally, the small “break line” symbol allows the grid head to be offset from the main grid 
line (see example in Figure 8-3.1). This is helpful when two grids are close to each other and 
would otherwise overlap. This option is often accidentally selected when trying to reposition 
the grid when zoomed out too far. If this happens, click Undo, zoom in and try again. 


3D symbol 






Padlock 


Circle Grip 





FIGURE 8-3.4 Various options when a grid line 1s selected 
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Grids are actually 3D planes that will show up in all views, plan, elevation and section, when 
a view’s Cut Plane passes through a grid line plane. This will be covered more later, but for 
now you will simply explore the results. 


5. Switch to the Level 2 Architectural Floor Plan view. 


Notice the grids appear (Figure 8-3.5). Later, when you study elevations and sections, you 
will see grids automatically show up in those views as well. 














J 


G 





EF 


FIGURE 8-3.5 
Level 2 Architectural Floor Plan view; grids automatically show up 


Adding Columns: 


Now that the grids have been placed you can begin to add structural columns; these columns 
will run from the Level 1 slab up to the roof. When modeling in Revit, you often need to 

model things the way they would be built. So, if the column size changed, you would need to 
stop and start a new column where the size change occurred. Say, for example, a tall building 
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might have smaller and smaller columns the closer you get to the top because the load 1s 
getting lighter. Another consideration 1s column heights; they can only be so long before 
they do not fit on a truck; column splits are usually a few feet above the floor level. 


6. Switch to the Level 2 — Structural Framing Plan. 


U 


Column 


7. Zoom in to the żntersection of Grids 2 and C. 


8. From the Ribbon, select Structure > Structure > Column. 


a. This is the Structural Column tool rather than Architectural Column. 


9. Set the Type Selector to HSS6x6x3/8 (Figure 8-3.6). 


a. Under family name: HSS-Hollow Structural Section-Column 
b. Notice the “Depth” setting on the Opions Bar (rather than “Height”) 


. Be ie aia coe 2 aS te = Law Office.rvt - Structural P 


== 7 A BPa 





Cl Cut ~ ‘ex 
Modify ” 
= r EY | E Join ~ ie 4 
Select » | Properties | Clipboard Geometry 
Modify | Place Structural Colurnn | [_] Rotate after placement | Depth: v Leeli v 9'0" 
Properties x 





HSS-Hollow Structural Section-Column 
HSS6X6X3/8 





New Structural Columns v Edit Type 


Cha 





A e E NN 


FIGURE 8-3.6 Options selected for placing first column 


10. Click, using Snaps, at the intersection of Grids 2 and C. 
You have now added a structural column to the model! This 


column will show up 1n all views of the project. Next you will oo 
look at a few properties related to the column you just placed, 


before placing the remaining columns. 
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The first thing to note about columns 1s that they are placed from the top down, rather than 
the bottom up like walls. This is why you were instructed to switch to Level2, rather than 
Level 1. Notice, back in Figure 8-3.6, that the depth of the column is listed on the Opizons 
Bar rather than the height. Next, you will view the new column’s properties to see this. 


11. Select the new column ın the Level 2 Structural Plan view. 


Properties x Note the information listed in the Properties 
Palette. 





HSS-Hollow Structural Section-Column 


HSS6X6X3/8 Oo 
Notice, in Figure 8-3.7, that the Base Level 

Structural Columns (1) v Hg EditType is set to Level 1, per the Options Bar when 
Constraints â a placed, and the Top Leve/is set to Level 2 
Column Location Mark C-2 per the current view. 

Base Level 

Base Offset 0' 0" 

Top Level Level 2 Also, Revit is keeping track of the grid 

ae we l "e l ~ lines when the column falls directly on 

olumn Style Vertica N : Eagar 

a a them. When “Moves With Grids is 
Materials and Finishes A checked, the columns will automatically 
Structural Material Steel ASTM A500, Grade B, Recta... | | follow a relocated grid. 
Structural a 

Top Connection None 

a SS me Ga Next you will change the Top Leze/ to Roof 
Enable Analytical Model so the column fully extends from Level 1 
Panenan e â up to the Roof level. You will also set the 
Volume 0.7/3 C 
Identity Data A Base Offset to -8” so the column starts 

Image below the slab-on-grade; this helps to hide 
— the base plate. 

Mark 
Phasing A 

Phase Created New Construction 

Phase Demolished None 


Properties help Apph 


FIGURE 8-3.7 Instance properties for selected column 


12. Change the Base Offset to -8". Be sure to add the minus sign. 
13. Change the Top Level to Roof. 
14. Click Apply or simply move your cursor back into the drawing window. 
This new column will now show up on the Level 2 architectural plan as well as the Roof 


structural plan. You will now add the remaining columns to the Level 2 — Structural 
Framing Plan view. 
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15. Place twenty additional columns. 
a. See Figure 8-3.8. 


b. A temporary circle has been added at each column location to help highlight 
them. Do not add this circle. 


c. Do not change the column height; this will be done later using the Fier tool. 


d. Notice not all grid intersections have a column. 


Pa a 
2 O 





= 


d 
J 

Sor 

<B 
&, 


ere tet 
fete s # Jo “o 
> x è 
.* Å- ee * y+? 
. E. 
na t F E of 
m Se ee 
oft Fag fee Mai 
Dp” oe "ee . = 





l 

o*ee 4 a eee BLOTS Cee reap 

+ 4 - ‘ . qe 
x “Wi s® a, %e 5 “a Pa op gt Oh Be ty et | 

@ 6 Kiar a E Te- z $. epee: a ° 

3 ei S aaa TITE a or . a, . ai as $ 

ee % pi e . 4 i eh eae y ° 
md | UUE E: Tai 


E ea E a | Toe A eat 
ś 4 < $, P z! $ f $ . `s 3 ` a <i l 


a me li . a * 
le paee Se tetas 
. ‘ 
s 





FIGURE 8-3.8 Level 2 — Structural Framing Plan; columns added 


16. With all 21 columns placed, drag a selection window around the entire drawing 
which will select everything in the view. 
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Notice the total number of items that are currently selected 1s listed in the lower right. 
Immediately to the left of that 1s the Fz/#ertcon. The Frfer tool allows you to narrow down 
your selection to a specific group of elements (1.e., doors, walls, columns, etc.). You will 


explore this next. 


17. Click the Filter icon at the lower right corner of the 


window; see Figure 8-3.9. 


18. Click the Check None button; see Figure 8-3.10. 


19. Check the Structural Columns 
category; see Figure 8-3.10. 


Clicking Check None and then selecting 
what you want is often faster than 
individually unchecking all the 
categories you do not want. 


Notice a total count break down 1s 
listed to the right of each category. 
Only categories that have selected 
elements are listed; as you can see Doors 
is not listed, but would be if any were 
selected. 


20. Click OK to close the Fier 
dialog and change what 1s 
currently selected. 


Filter 


Category: 








FIGURE 8-3.9 
Filter icon and number 


of elements selected 


Count: 





OD Curtain Panels 
‘Curtain Wall Grids 
[_]Curtain Wall Mullions 
[_ ]Doors 

[_]Floors 

[_]Grids 

[_ ]Railings 

[_ ]Railings: Handrails 
Railings: Supports 
[_]Railings: Top Rails 
[_ ]Stairs 

'[ Stairs: Landings 
[_]Stairs: Runs 
[_]Stairs: Supports 





Total Selected Items: 


FIGURE 8-3.10 


m Etructural Columns ral 





pa 


1 
1 
4 
4 
4 
3 
2 
1 
2 
8 


21 


Filter dialog, various elements selected 


Note that the lower right corner of the application 
window indicates that only 21 elements are now selected. 
Now that you have filtered elements down to just the 
Structural Columns, you can easily change the top and base 


settings. 


21. Per steps 12-14, do the following to the selected 


columns: 


a. Set the Base offset to -8" (be sure to add the 


minus sign). 


b. Set the Top Level to Roof. 
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Apply 





HSS-Hollow Structural Section-Column F 
HSS6X6X3/8 


Structural Columns (21) 


Constraints 


Column Location Mark 
Base Level 

Base Offset 

Top Level 

Top Offset 


Column Style 


v | PG Edit Type 


Level AP 

-0' gr I : 
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Vertical 
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The columns have been placed, as previously mentioned, based on maximum spans for the 
beams and joists and the architectural design. Often, the architects will agree to move their 
walls to accommodate a “cleaner” structural system layout; cleaner meaning whole foot 
dimensions without inches or fractions, standard bay sizes. A bay here is an area enclosed by 


four erids. 


This tutorial started with the architectural walls on the correct location, so you will not have 
to move any walls to account for the newly added structural elements. 


Controlling Visibility: 


In this case, just before placing your first beam, you decide you want to turn off the curtain 
wall (1.e., glass openings) in the plan view to reduce confusion. These were not turned off by 
the View Template you had previously applied to this view. 


22. In the Level 2 — Structural Framing Plan, type VV. 
23. Set Fi/ter list to Show all. (See Figure 8-3.11.) 
24. Uncheck the three “Curtain” categories. (See Figure 8-3.11.) 


Visibility/Graphic Overrides for Structural Plan: Level 2 — Structural Framing Plan xX 


Model Categories Annotation Categories Analytical Model Categories Imported Categories Filters 


Show model categories in this view If a category is unchecked, it will not be visible. 


Fiterist: (ton > 















game Projection/Surface Detail 
Visibility Level 











v! Air Terminals By View 
+V) Areas By View 
»}- M] Cable Tray Fittings By View 
4)¥) Cable Trays By View 
4-LJ Casework By View 
4) L) Ceilings By View 
4) Columns By View 
MV] Communication De... By View 
V) Conduit Fittings By View 
ak- : By View 
LJ Curtain Panels By View 
C] Curtain Systems By View 
C] Curtain Wall Mullions By View 
By View 
] Detail Items By View . 
Override Host Layers 
All None Invert Expand All []eut Line oe = 
Categories that are not overridden are drawn 
according to Object Style settings. Object Styles... 
Loo j Help 


FIGURE 8-3.11 Visibility dialog; turning off the curtain walls 
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Placing Beams: 


Now that the columns are 
placed, you can start adding 
beams between them. For now 
you will place them directly 
below the floor. However, later 
the vertical position of the beam 
will be adjusted downward when 
a bar joist is bearing on it (more 
on all this later). The first thing 
you will do is load a tag which 
will display the beam size for 
each member. The tag is added 
automatically as you model the 
structural framing members. 


25. Per the steps outlined in 
the previous exercise, 


load the following family: 


Annotation \Structural \ 
Structural Framing 


Placement Plane: Level: Level 2 v St 


Properties x 


W-Wide Flange 


SS W24X55 








A K-Series Bar Joist-Rod Web 


16K5 
26K9 


2 W Shapes 
W12X26 


Se W-Wide Flange 


o wass ā W 
W30X90 is 
Most Recently Used Types 
W-Wide Flange : W24X55 


D ne 2 at 


i 


Tag.rfa. 


FIGURE 8-3.12 Beam tool active; picking a size via the type selector 
26. Zoom in on Grid line D, between Grids 1 and 2. 


27. Select Structure > Structure > Beam. 


28. Select W24x55 from the Type Selector, see Figure 8-3.12. 


a. Make sure Tag on Placement is selected on the Ribbon. 





Any sizes needed, but not listed in the Type Selector, must be loaded per 
the instructions in the previous exercise. It is best to limit the number of steel shapes and 
sizes to those actually needed in the project. This should help reduce errors when selecting 
sizes and make finding what you want easier and faster. 


Notice the Options Barın the image below; the placement plane is where the top of the beam 
will be placed. The default is based on the current view. 






Modify | Place Beam Placement Plane: Level: Level?  * 


structural Usage [cAstomatic>___s)_| E130sn 
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Next, you will simply click at the midpoint of each column to place the beam. Because there 
is not an Offset option on the Opzons Bar, you will adjust the vertical position of the beam 
after it is placed. 


29. Click at the midpoint of the columns at Grid intersections D/1 and D/2. 
The beam will be created and appear as shown below in Figure 8-3.13. Notice a tag was 


placed above the beam which indicates its size. This is because “Tag” was selected on the 
Rzbbon when the beam was being placed into the model. 





FIGURE 8-3.13 First beam placed 


30. Press the Esc key twice or click Modify to deactivate the Beam tool. 


It has been decided that the floor will be concrete over metal deck, at a total of 51/2”. The 
floors drawn by the architects, or you in Chapter 6, will be refined in the next chapter. This 
anticipated thickness will be used to reposition the beam vertically. Currently the top of the 
beam aligns with the top of the floor. 


Additionally, some beams support bar joists, which in turn support the floor. The beams 
which support bar joists need to be lowered to accommodate the thickness of the bar joist at 
the bearing location. The beams which do not support bar joists, perhaps for frame rigidity, 
shear and edge of slab conditions, need to be directly below the slab. 


The two typical beam conditions can be seen in the sections shown in Figures 8-3.14 and 8- 


3.15. Also, a snapshot of the completed structural framing plan shows the direction the joists 
are spanning (Figure 8-3.16). 
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FIGURE 8-3.14 Beam parallel to bar joist FIGURE 8-3.15 Beam supporting bar joist 


Bar Joists mainly 


span in the north- 
south direction 





FIGURE 8-3.16 Snapshot of the completed Level 2 Structural Framing Plan, for reference only at this 
point. Note the direction of the bar joists which support the floor. 
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The image below shows the column at the intersection of Grid 1 and D; this 1s typically 
referred to as Grid 1/D. 


Top of beam aligned Beam lowered 
with top of bar joist to 2¥2" at bar 
support floor joist bearing 





FIGURE 8-3.17 Perspective view of structural framing at Grid 1/D 


Properties x 










Now that you know why the beam you just 
placed needs to be repositioned vertically, you 


W-Wide Flange 
will make that change. 


W24X55 







31. Select the Beam and view tts 
properties via the Properties Palette 
(Figure 8-3.18). 


Structural Framing (Girder) (1) v Edit Type 
Constraints a A 






EERE EEE EERE EEE EERE ERE EEE Ee ELLIE LELLLELEL OODLE OOOO LIEDL ELIE LESIOOO OOOO, |... 


arent 
End Level Offset 





32. Change... 














a. Start Level Ojat a eee 
-0 8” Start Extension 0" 0" 
“End Extension — O 0 
og “Fed loin Catback 1 
ee ne nn 
33. Click Apply to commit the change. y Justification jOngin 
y Offset Value 0° 0" 
34. With the beam still selected, see the Lait D. 
; z Offset Value :0' 0" 
image and comment on the next page. mms aaeanoa 
Construction 
Start Extension 0 0 1/2" | 
End Extension O 01/2 23 SOLE 
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Materials and Finishes | 
Structural Material ‘Metal - Steel - AST... 


OORACOPODROOREresereeeneresocrnennsesocnnenesecosarenesesnonseneeAesnesecnrnenespenoeeeoensegatseceesencesenesscnconesessonnonceduTett 


Sa 






FIGURE 8-3.18 Beam properties 
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Note the following about the image below (Figure 8-3.19). When the beam is selected you 
see the elevation of the beam listed at each end. This text is blue, which means you can select 
it and edit it without needing to open the properties dialog. This ts particularly handy for 
sloped beams. 


However, the Properties Palette may be the better way to go once the bar joists have been 
placed. When changed via properties, Revit does not make any changes to the model until 
you click Apply. When you change the on-screen text at one end, it makes the change to 
that end immediately. Revit may pause as it calculates repositioning all the bar joists along a 
sloped beam. Then you wait again when the other end is modified. ‘This 1s great when the 
beam does slope! 


Finally, the triangular grips at each end allow you to manually adjust the one-line beam end 
location. When the view’s Detail Level is set to Coarse, Revit will show a simplified version of 
the beam: a single line centered on the beam. At each end, the beam stops short of the 
column or wall to make the drawing more readable. This conforms to industry standard 
structural drafting techniques. 


Arrow grips Editable 


reposition one- elevation text 


line beam at each end 





FIGURE 8-3.19 Beam selected in plan view, with “thin lines” toggled on via the Vzew tab 


The beam ts now properly positioned to support the bar joists that will be added later. 
Next you will place the remaining beams for this elevation on Level 2. 


35. Place all the beams shown 1n Figure 8-3.20. 
a. All beams shown are at -8.” 
b. Select the correct beam size via the Type Selector. 


c. Load additional beams sizes as needed per steps previously covered. 


TIP: Place all beams and then select them using the Filter tool and change the vertical positions all 
at once. 
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FIGURE 8-3.20 Level 2 beams with tops 8” below the Level 2 plane; image rotated to increase size 


Now that you have the beams that support bar joists placed, except at the curved wall, you 
will place the remaining beams which directly support the floor. ‘Thus, the vertical offset will 


be 51⁄2”, the thickness of the floor. 


36. Place all the beams shown in Figure 8-3.21. 


a. All beams shown are at -5'/2.” 


b. All steps are similar to the previous step; however, Fer will not work because 
you do not want to change the -8” beams. 
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FIGURE 8-3.21 Level 2 beams with tops 51/2” below the Level 2 plane; image rotated to increase size, and 
the beam tags have been temporarily hidden for the beams placed in the previous step. 


Beam tags are typically centered on the beam span in plan view and directly above it or to 
the left; this is Revit’s default. Sometimes things such as notes or dimensions are in the way 
and the tag is not legible. It is possible to select the tag and move it (via the Move tool or by 
dragging it). The image above has a few such modifications: at both of the stairs and the 
floor opening in the Northeast corner of the building. 


Next, you will add framing for the floor opening. 


8-37 


Design Integration Using Autodesk Revit 2017 





So far all your beams have been 





supported by columns. In the next Autodesk Revit Structure 
steps you will place a few beams that Here -onbe eye 

A structural framing element is attached to a wall whose Structural Usage is set + 
are supported by other beams. to Non-bearing. 
Additionally, walls may support beams; - 
the wall’s parameter Structural Usage More Info 
should be set to Bearing when 
supporting a beam; the default is non- Cancel 


bearing. Revit will automatically notify 
the user of this problem; see image to 
the right. 
37. Place the W24x55 beam approximately as shown in Figure 8-3.22. 
Set the Structural Usage to Girder on the Options Bar. 
b. Snap to each of the previously placed beams. 


c. Revit may give you a prompt like the one shown above; simply click OK to 
ignore the warning. 


d. Move the beam down 51⁄2" via properties. Once lowered, drag the end grip 
back, and then drag it to the adjacent beam again. This will cause Revit to 
properly connect to the adjacent beam and clean up the connection graphically. 


38. Select the beam and use the temporary dimensions to position it 12’-2" from Grid 4. 
Remember, you can drag the grips to reposition the temporary dimensions so it goes 
from the beam to Grid 4. 


Position beam 


using temporary 


dimensions 





7 


b 12 2| 





FIGURE 8-3.22 Beam 1s added near opening in floor and about to be repositioned via temporary dimensions 
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39. Draw the three remaining beams to support the floor opening: 


a. Position the center of the beam 5 13/16" from the floor opening using the 
temporary dimensions. 


b. Set the elevation (1.e., offset) to -8” (beams) and -51/2” (angle). 
c. Set the Structural Usage to Girder. 


d. You will need to load the angle L5x3x1/4 before placing it: Load Family > 
Structural Framing \Steel\L-Angle.rfa 


e. Once the elevation ts set properly, drag the beam endpoint to its support so it 
snaps to it. 


f. See Figure 8-3.23. 


The Structural Usage determines the 
line weight of the line in Coarse 
mode. This setting also relates to 
structural analysis via the external 
programs that can import a Revit 
Structure model. 


Notice, in this case, an angle is set to 
be a girder because 1t is holding up 
part of the floor, albeit a small 
portion with minimal load. 


FYI: It is possible to add a permanent 
dimension from the floor opening to the beam 
and then load the dimension. This would cause 
the beam to automatically move with the floor 


opening. 





FIGURE 8-3.23 Framing at floor opening 
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You will now add the curved beam, a column and two grids to finish off the Level 2 primary 
structure. The curved beam is too long, so a column 1s required at the midpoint. Rather than 
trying to locate the grids and column first, you will place the beam first. Then you can place 
the column centered on the beam, and place the grids based on the column location. Finally, 
you will split the beam at the new column location. This shows that things can typically be 
modeled in any order. There is not always one correct way to complete tasks. 
40. Place the curved beam; see Figure 8-3.24. 

a. Select the Beam tool. 

b. On the Rzbbon, select the Arc icon (Start-End-Radius). 

c. Set the size to W30x90. 


d. Pick the points in the order shown. 


e. Lower the beam to -8.” 


P H-A? > 
RESAS e Systems Insert = anc z 
ly 3% WE Cope - . p, A 





sJ < : - = | 
TER [D| ó Cut «fs © aol # + it | Highlight 
= 7 FY | Goin - + © “T Z | Family | Analytical 


Select v | Properties | Clipboard Modify | i | Mode | Analytical | Join Tools | 










Properties 


W-Wide Flange 
W30X90 


Structural Framing (Girder) (1) v G8 Edit Type 
Constraints aA A 
Reference Level Level 2 
Start Level Offset -0' 8" 


Endlevel Ofset FO] | 


Cross-Section Rotation :0.00° 
Geometric Position a 











First pick for 


curved beam 























Start Extension 0' 0" 
End Extension 0’ 0" 
Start Join Cutback ‘0° 01/2" 
End Join Cutback 0' 01/2" 
yz Justification ‘Uniform 
y Justification Origin 
y Offset Value 0' 0” i Third pick — snap 
z Justification To 
Sa > i to 90 degrees for a 
Construction 2 quarter round 
Start Extension -0' 01/2" f 
End Extension -0' 01/2" | 
Materials and Finishes a 
Structural Material Metal - Steel - AST... I 
Structural | 2 






Stick Symbol Location Center of Geometry 


| 
| 
l 
| 
| 
Start Connection None | | 
| 
| 














Properties help Apply 
Project Browser - Law Office (CH10 starter file).rvt x 





5-0 Views (all) 
=)... Structural Plans 
Level 1 - Structural Slab and Foundation 


Level 2 - Structural Framing Plan Second pick 
i Roof - Structural Framing Plan for curved 
beam 


FIGURE 8-3.24 Placing a curved beam 
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ee 
For the next steps, see Figure 8-3.25. 


41. Place a column at mid-span of the curved beam; use the midpoint snap. 
a. Use the same size HSS6x6x3/8 and top/bottom settings. 


b. Bottom at -8" and Top at Roof. 


42. Select the column and then use the Rotate tool to rotate the column 45 degrees. 


43. Add two Grids: 
a. Snap to the center of the column for the first point. 
b. Draw the grids as shown; adjust the endpoints. 


c. Change the grid number or letter as shown. 


44. Split the Beam: 
a. Click Modify > Edit > Split. 


b. Click at the center of the column. 


45. Delete the beam tag for the curved beam: 


a. Select it and press the Delete key. 
b. This tag will be added later. 





FIGURE 8-3.25 Adding a column and grids at mid-span of the curved beam 


The roof is done in the same fashion as the Leve/ 2 floor framing. ‘This information will be 
automatically added in a later chapter’s file. 
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Exercise 8-4: 


Floors and Bar Joist Layout 


With the grids, columns and beams laid out, you can now focus on the floor and the 
structure that holds it up: the steel bar joists. The structural template has a few floor systems 
ready to go, and you already imported them into your project. In order for you to better 
understand how the floors work in Revit, you will modify the architectural floor previously 
created to have the proper structural representation. This process also illustrates that the 
architect’s Revit geometry, from Schematic Design or Design Development phases, does not 
have to be discarded. 


Level 2 Floor Construction: 


Here you will modify the architect’s Level 2 floor element to have the correct structural 
thickness and metal deck which spans the correct direction: perpendicular to the joists. If 
you recall, a temporary placeholder was added to the floor to represent the anticipated bar 
joist depth. This placeholder will be removed as the actual bar joists are about to be drawn. 


1. Open the law office model, if not already open. 

2. Load the following family: Profiles \Metal Deck \Form Deck_Composite.rfa. 
3. Switch to Level 2 — Structural Framing Plan, if needed. 

4. Select the floor element; use the Filter tool if needed. 


5. View the selected floor’s type properties, by clicking Edit Type from the 
Properties Palette. 


6. Select Edit, next to the Structure parameter. 


7. Make the following changes to the floor type’s structure (Figure 8-4.1): 
a. Select Row 2 and change the thickness from 4” to 51⁄2.” 
b. Select Row 5 and Delete the 1’-2" thick finish layer. 
c. Change the Function of Row 3 to Structural Deck [1]. 


d. Once the previous step has been done, you now have access to the Structural 
Deck Properties. Do the following: 


1. Deck Profile: Form Deck_Composite 11/2" x 6” 
ii. Deck Usage) Bound Layer Above 


8-42 


Structural System 













Edit Assembly x 
Family: Floor 
Type: 3° LW Concrete on 2” Metal Deck 
Total thickness: 0' 5 1/2" (Default) 
Resistance (R): 3.7955 (h-ft2F)/BTU 
Thermal Mass: 4.2655 BTU/F 


Layers 


[tec [a [rs 


Core Boundary Layers Above Wra 0° 0° 
2 | Structure [1] ‘Concrete, Lightw 0° 51/2" 







Structural 
Material 








Core Boundary Layers Below Wra 0° 0° 


Insert Delete Up Down 


Structural Deck Properties 


Deck Profile Deck Usage 
Form Deck_Composite : 1 1/2"x 6 v Bound Layer Above v 
Q View: ‘Section: Modify type vo Preview>> [ oœ ] Cancel i Help 


FIGURE 8-4.1 Editing the Level 2 floor construction 


Notice in the preview above, the profile of the metal deck 1s visible in the preview window. 
It is important to show this profile in sections and details so the contractor knows which 
way the decking should be installed. The metal decking is only strong in one direction; that 
is the direction in which the flutes run. In the other direction the metal deck can actually 
bend to conform to a curved beam or roof. As you will see in a moment, Revit has a way in 
which you can specify the direction the decking runs. 


In addition to selecting a deck profile, you also have a 
Deck Usage option 1n the lower right. The current setting 
is “bound layer above” which makes the metal deck 
exist within the overall thickness of the layer directly 
above it. (Only one exists in this example; it 1s concrete). 
The other option for Deck Usage is “standalone deck”. 
This options makes the metal deck exist separately from 
the layer above; see the image to the right. 





8. Select OK twice to close the open dialog boxes. 


8-43 


Design Integration Using Autodesk Revit 2017 





Next, you will add a Span Direction symbol which is 
used to indicate the direction the metal deck spans. 
The floor placed by the architects (in Revit 


Properties 





Floor 
~ LW Concrete on Metal Deck 


] 





Architecture) is an Architectural Floor. You will need 





to change it to a Structural Floor before it can be Floors (1) v | Ug Edit Type 
tagged. This is done by simply checking a box in Constraints aA 
aech Level 
the Instance Properties dialog box for the floor. anaa e 
Room Bounding 
9, Select the Level 2 floor. Related to Mass 
Structural A a 
i ; , . ; Structural 
10. View its Instance Properties via the Enable Analytical Model 
Properties Palette. Rebar Cover - Top Face ‘Rebar Cover 1 <0' ... 
Rebar Cover - Bottom Face: Rebar Cover 1 <0’... 
Rebar Cover - Other F Rebar Cover 1 <0’... 
11. Check the box next to the Structural aera annem 
parameter (Figure 8-4.2). Slope 
12. Click Apply FIGURE 8-4.2 Level 2 floor’s instance properties 
13. Load the following family: Annotations \Structural\Span Direction.rfa 
14. Select Annotate > Symbol > 


You have to select the edge of the 
structural floor before Revit can place the 
symbol. 


ee ee ee ee hie eee ee - — - 


owt - ee 


—-—-—-—-—-—-—-+-— 






Span Direction from the Rzbbon; a 4. 
see image to the right. 
Symbol Span 


Direction 


Bpi 


Stair Area Path Fabric 






Symbol 


15. Click the edge of the Level 2 floor. 


16. Click anywhere within the middle 
of the floor (Figure 8-4.3). 


17. Click Modify to finish the Span 
Direction tool. 


The filled arrowheads indicate the direction 
the flutes run, and thus the span direction of 
the deck. In this example, the filled arrows 
should be on the left and the right. If not, 
you simply select the symbol and use the 
Rotate command. Also, when the symbol ts 
selected, it can be moved so it does not 
obscure any text, tags or dimensions. 









‘1 
HEHE 


FIGURE 8-4.3 Level 2 span direction tag placed 
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Plan view Plan view 





Section view Section view 


FIGURE 8-4.4 Span direction results 


FYI: The Span Direction can also be adjusted while in Sketch mode for the floor. Click the 
Span Direction zcon and then click a sketch line. 


The image above shows a clear example of the effect the Span Direction symbol has on the 
structural floor. 


18. Ensure that the filled arrows are on the left and right, as in the example on the right 
in Figure 8-4.4. If not, select the symbol and use the Rorate tool to rotate it 90 
degrees. 


There is one more thing that has to be addressed before we can consider the Level 2 floor 
complete. Looking back at Figure 8-3.16, you can see the primary direction the bar joists 
span, which you will be drawing soon. This dictated the direction the metal deck should 
span, perpendicular to the joists. However, in the Southeastern corner of the building at the 
main entry, the joists turn 90 degrees to span the shorter direction and thus reduce the depth 
of the joist and amount of steel required. In this case, you need to break the floor element 
into two pieces so you can control the span direction independently for both areas. 


19. Select the Level 2 floor element. i a 


Edit 


20. With the floor selected, click Edit Boundary on the Rzbbon. g 
oundary 


21. Modify the floor boundary so it stops at Grid B, as shown in Figure 8-4.5. 
a. Use Inmand Delete to edit the boundary. 


TIP: Copy the Lnework for the portion of floor to be removed. This can then be pasted into the 
sketch of the new floor to be created in the next steps. 
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š 
eu 22. Click Finish Edit Mode once the 
Id | | boundary has been updated; click NO 


Il i Tg to both prompts. 


Se e a The area between Grids A and B does not 
. | have a floor currently. You will create a new 
floor element for this area and adjust the 


————— Span Direction symbol appropriately. 
23. Select Structure > Structure > Floor. 


24. Sketch the boundary of the floor that 
was just deleted, making it the same 
4°/s" from the grid line to the edge of 
slab. 


Cume] 
[waco _} 


a. If you copied the linework to the 
clipboard as suggested in Step 21, 
you can paste it by selecting Paste 
PD Aligned Current to View from the 
Rzbbon. 


25. Once you have an enclosed boundary 
with no gaps or overlaps, click Finish 
Edit Mode on the Ribbon. 


26. Click No to any prompts. 


Notice, when the structural floor is placed, a 
Span Direction symbol is automatically 
added (Figure 8-4.6). 


27. If the filled arrows do not point 
North-South, opposite of the main 
floor, select it and Rotate it 90 degrees 
in either direction. 


This wraps up the floor editing process. ‘The 
roof 1s a similar process and the slab-on- 
grade, Level 1, is acceptable as-ts. 





FIGURE 8-4.6 New floor added 
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Level 2 Floor Joists Using the Beam System Feature: 


Now you will begin to place the bar joists. This is relatively easy as Revit provides a tool 
called Beam Systems that will fill an entire structural bay with bar joists, following predefined 
rules for spacing. 


You will place bar joists in the Northwestern corner near Grids D/1. The joists will be 
spaced at 3’-0" O.C. (on center) with any extra space being split at each end. 


28. In the Level 2 Structural Plan view, zoom in to the Northwestern corner near 
Grids D/1. 


29. Load the family: Annotation\Structural\Structural Beam System Tag.rfa. 
30. On the Rzbdon, select Structure > Structure > Beam System. __ |] Beam System 


The Rzbbon now displays the Place Beam System contextual tab and the Opions Bar has several 
options to control what is modeled, joist size and spacing. NOTE: Revit thinks of any horizontal 
support member as a beam, its Structural Usage parameter defines how it is used and Joist is one of those options. 
You will be placing bar joists in the building to hold up the floor, but the Beam System tool 
will work equally well with I-joists, wide flange beams, dimensional lumber, or anything 
defined within the Structural Framing category. 


31. Adjust the Options Bar to match Figure 8-4.7. 
Beam Type (drop-down): 16k5 





b. Justification (drop-down): Center 

c. Layout Ruk: Fixed Distance 

d. Fixed Distance Value:  3'-0" 

e. 3D: Checked 

f. Walls Define Slope: Checked 

g. Lag style (drop-down): System —— 
h. Tag on Placement: Selected (on the Rzbbon) 


Modify | Place Structural Beam System | Beam Type: |16K5 æ] Justification: [Center ~] ĝ 


3' 0” 








[3D | Z] Walis Define Slope | Tag Style: | Syst 





FIGURE 8-4.7 Beam system tool active; Options Bar settings 
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You loaded the 16k5 joist at the end of N x 
Exercise 8-2. Only families, specifically 
structural framing category families, loaded Structural Beam System A 
into the project will appear in the Beam Type urtu anng Ee fa 
list. If the structural member needed was Spin beanie S| Ø% Edit Type 
not listed, you would have to click Modify to |conctraints A 
cancel the command and load the family. 3D | | 
Elevation 0 21/2" M 
A | Work Pi Level : Level 2 
Next you will adjust the elevation of the top pare me as x 
of the joist; the reasoning for the number Layout Rule ar 
you enter will be provided momentarily. Fixed Spacing re 
Centerline Spacing D 
, ; Justification Center 
32. View the Instance Properties of the Beam Type K-Series Bar Joist-Rod Web : 16K5 
Beam System you are about to place Identity Data 
via the Properties Palette. moye 
COMMER ge 





33. Set the Elevation to 2 Y2" and click FIGURE 8-4.8 Instance properties for Beam System 


Apply (Figure 8-4.8). 


Now for the easy part: you simply click one of the perimeter beams that defines a bay. The 
beam you select needs to be parallel to the span of the joists as you will learn in the next 
step. 


34. DO NOT CLICK THE MOUSE BUTTON IN THIS STEP: Hover your cursor 
over the beam which runs along Grid 1 and notice the ghosted joist layout that 
appears; now hover your cursor over the Grid D beam to see the joist layout that 
would be created if you clicked on it. 


35. Click the beam along Grid 1 as shown in Figure 8-4.9. 


‘ + 


Dashed lines indicate the 
location and direction of 
each joist to be created if 
the beam the cursor is 

hovering over 1s selected. 





FIGURE 8-4.9 Creating a beam system for the bar joists 
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The Beam System is now created; see Figure 8-4.10. Notice the single-line representation 
provided for each joist with the ends stopping short of their supports to make things 


graphically clear; this is due to the Detail Level being set to Coarse. Also, a tag is provided 
indicating the joist size and spacing. 


| W24X55 | 






n pA eae a ave eat F 


FIGURE 8-4.10 Beam System created 


The figure below shows what things currently look like in section. You will learn how to 


create sections in a later chapter. 


Level 2 floor 












Bar Joist, 
side view 


e Level 2 
13' - 4" 











FIGURE 8-4.11 Beam System correctly positioned, section view 
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A bar joist typically only needs a minimal amount of bearing on a steel beam. However, 
sometimes the joist “seat”, the bearing portion of the joist, needs to extend further to 
support the floor or another structural element. Although you will not do that in this 
tutorial, here is how it is done. 


Fach joist in the Beam System can be selected; it does not work if the entire Beam System itself 
is selected. Then you can view its Instance Properties (via the Properties Palette). There you may 
adjust the “start extension” and the “end extension”. The image below has one extension set 


to 4". You would have to select each joist to make this change. Having a start and end 
parameter allows you to individually control each end of the joist. 











e Level 2 
13' - 4" 





Joist Construction 

Extension Start Offset ` 0' 0" 
Start Extension ‘0° 0 
End Offset 0° 0" 
‘End Extension 0° 4" 











FIGURE 8-4.12 Bar joist with joist extension 


Now you will use the same technique to place the remaining Beam Systems throughout the 


second floor. 


36. Save first, and then place the remaining Beam Systems for the information shown in 
Figure 8-4.13. 


a. 


The bay with the curved beam will take a few minutes for the Beam System to be 
created as each joist is a different size. 


Also, for the curved area, click Deze Type to continue when prompted (Figure 
8-4.14). 
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Do not place a beam 
system in this area in 


Step #36 


FIGURE 8-4.13 Level 2 bar joist sizes, spacing and orientation 


Error - cannot be ignored 
Can't make type "K-Series Bar Joist-Rod Web : 16K5". 





FIGURE 8-4.14 Warning message 
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Sketching the Perimeter of a Beam System: 


The last area you will look at is near the Northeastern corner of the building, by the floor 
opening. You cannot use the one-click method here, as Revit will fill in the area from Grid 3 
all the way past the floor opening to Grid 4. In this case, Revit provides a way in which you 
can sketch the perimeter of the Beam System. 


37. Select the Beam System tool. Hi] 
38. Click the Sketch Beam System button from the Rzbbon. SKENEN 
Beam System 


Rather than sketching new lines from scratch, you will use the Pick Supports options which 
will force you to pick the beams that will define the perimeter of the Beam System. 


39. Click the Pick Supports icon in the Draw panel of the Rzbbon (Figure 8-4.15). 






‘Ins Modify | Create Beam System Boundary 


= x ee 
Iii Beam Direction 
À 7 f © dD X A 





A A 


Show Ref Viewer Reset 
Plane System 


Measure Create Í Mode Draw Work Plane Adjust | 





FIGURE 8-4.15 Ribbon: Beam system tool while in Sketch mode 


Next, you will pick the four beams that define the perimeter of the area to receive joists. 
40. Pick a vertical beam first (see highlighted beam in Figure 8-4.16); this defines the 
beam span. The beam span is defined by picking a beam parallel to the desired joist 
span. 


41. Pick the other three beams to define the bay (Figure 8-4.17). 


42. Use Trim to clean up the four corners. 
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W30X90 





[ wi2x26 | 2X 26 





a ee NAE be FM e r S 


FIGURE 8-4.16 Beam System sketch mode; pick supports and trim used to define perimeter 





43. Verify the following settings via the Properties Palette: 
Elevation= 2 1⁄2" 

3D = checked 

Joist size = 16k5 

Layout rule: Fixed Distance 

Faxed Spacing: 3'-0" 

f. See Figure 8-4.8. 


oT © 


a 9 


© 


44. Click Apply if any changes have been made to the Properties Palette. 
45. Click Finish Edit Mode (green check mark) ef 


to have Revit place the joists. 


The Beam System is now placed as desired in your Building Information Model (BIM), as you 
can see in Figure 8-4.17. You now only have two small areas to the Fast in which to place 
joists and Level 2 is then complete. 
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FIGURE 8-4.17 Beam System completed using the manual sketch technique 


Revit does not give you the option to tag the Beam System. It only tags the individual beams, 
joists. This makes the plan cluttered, so we will delete them. In the next section you will 
learn how to manually add beam and beam system tags when needed. 


46. Select each joist tag and delete it by pressing the Delete key; do not delete the beam 
tags from the previous exercise. 


a. Select each tag one at a time and delete it, or select them all first, using the Cé7/ 
key, and then delete them all at once. 


A tag can be deleted at any time without worries. A tag only reports information contained 
within the element it 1s tagging; it contains no information itself. The point is, deleting a tag 
will not cause any information to be eradicated from the BIM. As you will see in the next 
exercise, tags can be added manually at any time. 
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Finally, you will place bar joists in the last two areas adjacent to the floor opening. You will 
need to load a new, smaller, bar joist size. If you tried to place one of the larger joists in this 
area you would get an error because the snap is too short and the joist too deep; Revit 
cannot build a valid joist given such conditions. Given the short span, the smaller joists are 
more appropriate. 


47. Using techniques previously discussed, 1.e., loading content and creating beam 
systems via sketching, place the remaining joists shown in Figure 8-4.18. 
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FIGURE 8-4.18 Beam Systems adjacent to the floor opening 


The roof layout is pretty much the same process, with different joist sizes and spacing 
depending on the design requirements. The joists are often smaller and spaced further apart 
on the roof. ‘This 1s because the roof can bounce more compared to a floor where people 
would feel uncomfortable and materials such as ceramic floor tile would crack. Sometimes 
snow loads, a dead load, would require similarly sized and spaced structural members. 


NOTE: The remaining structure is provided in the chapter starter file for the next chapter. Be sure 
to start the next chapter with the provided chapter starter file. 
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Exercise 8-5: 


Foundations and Footings 


This exercise will look at developing the building’s below-grade structural elements, namely 
the foundations and footings. This information will be modeled and documented 1n the 
Level 1 Structural Plan view previously created. 


1. Start Revit Structure. 


2. Switch to the Level 1 — Structural Slab and Foundation plan view. 


Setting up the View: 


The first thing you will do is set up the view; a few things need to be turned off. Plus, you 
will use a feature called “underlay” which lets you superimpose another plan over your 
current plan view. One trick here is that you can use the same level to see the architectural 
walls temporarily. You will use the exterior architectural walls to locate the foundation walls. 


3. Type VV (do not press Enter) to access the Vistbikty/ Graphic Overndes dialog for the 


current view. 
4. Make the following changes to the Mode/ Categories tab: 


a. Check Show categories from all disciplines via the Filter list 


b. Uncheck (1.e., turn off the visibility of): 
1. Curtain Panels 
i1. Curtain Systems 
iit. Curtain Wall Mullions 


iv. Floor 
v. Stairs 
5. Click OK. 


6. With nothing selected and no commands active, draw your attention to the Properties 
Palette, which is displaying the Vzew Properties for the current view. 


a. Type PP to display the Properties Palette 1f it is not visible. 
7. In the Properties Palette, set Underlay to Level 1. 
8. Make sure Underlay Orientation is set to Plan. 


9. Click Apply to apply the changes. 
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The plan should now look like Figure 8-5.1. Notice all the architectural walls for Level 1 are 
showing plus the Level 2 bar joists. 


mri 





FIGURE 8-5.1 Level 1 structural plan with underlay setup 


Foundation Walls: 

Now you will draw the foundation walls around the perimeter of the building. Foundation 
walls are drawn using the Wal tool, and are drawn from the top down, like structural 
columns. The wall knows it is a foundation based on the Type Parameter Function, which 1s 


set to Foundation for the wall type you will be using. 


10. Select Structure > Structure > Wall from the Ribbon. 


11. Set the Type Sedector to Foundation — 12” Concrete (Figure 8-5.2). 
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12. Set the Location Line to Finish Face: Exterior on the Opzons Bar (Figure 8-5.2). 
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FIGURE 8-5.2 Wall tool — Rzbbon and Options Bar for foundation walls 


Note in the image above, the wall Depth is being specified. In the next step you will ensure 
this is set to T.O. Footing (T.O. = top of). This will create a parametric relationship between 
the bottom of the foundation wall and the Lere! Datum named T.O. Footing. Thus, any 


change made to the T.O. Footing Level will automatically change the depth of all the 
foundation walls. 


13. Make sure the Depth is set to T.O. Footing on the Options Bar (Figure 8-5.2). 


14. Begin drawing the foundation wall around the perimeter of the building (Figure 8- 
5.3). 


a. Start at the point shown and work in a clockwise direction; if needed, press the 
spacebar to flip the wall to the correct side. 


b. Use Snaps and pick the inside and outside corners along the architectural 
exterior walls which are shown via the Underlay. 


c. When you reach the last straight wall segment, click the arc symbol in the Draw 


panel on the Rzbbon. 


d. Draw the curved wall to close off the perimeter. 
At this point you can turn off the Underlay as you only needed 1t to locate the foundation 
walls along the perimeter. The remaining foundations can be placed based on the steel 


column locations, which will remain visible in the view even after the Underlay is turned off. 


15. Turn off the Level 1 Underlay by setting the option back to Noze in the view’s 
Properties. 


Your plan should now look like Figure 8-5.4, which shows the grids, columns and the newly 
added foundation walls. 
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FIGURE 8-5.4 Level 1 slab and foundation plan; underlay turned off 
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Below Grade Concrete Columns (or Piers): 


Next, you will add concrete footings below each steel column. 
This is done using the Column tool, the same one used to place 
the steel columns. But in this case, you will be placing concrete 
columns that extend below grade to footings. 





Because the steel columns are not completely over the 12” 
exterior foundation wall, you will have to add columns below 
them. These columns will be joined with the wall to properly 
represent the monolithic concrete pour. However, the column 
remains a separate element so it can be repositioned as needed. 





You will also add isolated concrete columns at the interior locations. These would typically 
not be as deep as the exterior foundations because frost heave is not typically a concern. 
However, in this exercise you will place them at the same depth for simplicity. 


All the concrete columns will be 18”x18” and the top will be held 8” below the Level 1 slab. 


The 8” recess 1s to allow the Level 1 slab to wrap around the steel column and accommodate 
floor finishes. 


16. Select Structure > Structural > Column to activate the Structural Column tool. 


After looking at the Type Selector, you realize the concrete column family needs to be loaded 
into the project. 


17. While still in the Column command, click the Load Family button on the Rzbdon. 
18. Browse to Structural Columns \ Concrete. 


19. Pick Concrete-Square-Column from the list, select Open. 
The family ts now loaded with four Types: 12"x12", 18x18", 24x24" and 30"x30". 


20. Set the Type Selector to 18"x18" Concrete-Square-Column. 
21. Make sure the Depth setting on the Opzons Baris set to T.O. Footing. 


22. Snap to the center point of each steel column, to place a concrete column (Figure 8- 


5.5). 


Your plan should now look like the image below (Figure 8-5.5). Notice how the column and 
the foundation wall automatically joined. When placing the columns, you did not have an 


option to lower the top of the column down 8"; you will do that next. This will create an 
unrealistic condition at the exterior walls that will not be addressed in this tutorial; typically, a 
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notch or reveal would be added to make a consistent bearing area for the column and its 
bearing plate. 
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FIGURE 8-5.5 Level 1 slab and foundation plan; concrete columns added 


23. Select and Rotate the concrete column (45 degrees) at the middle of the curved 
foundation wall (Figure 8-5.5). 


24. Select one of the concrete columns. 


25. Right-click and pick Select all instances > In Entire Project from the pop-up 
menu. 


You now have all the concrete columns selected; notice the quantity of elements selected 
(22) 1s listed in the lower right. 


WARNING: The ‘Select all instances > In Entire Project” command selected everything in the 
entire project, not just the current view! In this case, the current view contains all concrete columns in 
the project. So to be safe, you might have only selected the “Visible in View” option rather than 
“In Entire Project.” 
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20. 


21. 


28. 


With the concrete columns selected, note their Instance Parameters via the Properties 
Palette. 














Set the Top Offset to -8"; be Properes z 
sure to add the minus i : is 
oncrete-Square-Column 

symbol (see Figure 8-5.6). cacti q . 
FYI: When multiple elements are ae (22) B Fa Edit Type 
selected, you are changing them all 
at once here in the Instance Base Level T.O. Footing i” 
Properties dialog. Base Offset ra 

Top Level Level 1 

Top Offset -0' 8 Ga | 

Column Style Vertical 


Click Apply to commit the 


Moves With Grids 
changes. 


FIGURE 8-5.6 
Changing top of concrete column elevation 


Adding Footings (aka Foundations): 


Now that you have all the below grade foundation walls and columns, you will add the 
footings, which spread out the load from the foundation walls on to the ground (aka, 
undisturbed or engineered soil). Revit provides a tool for this that nicely automates the 
process. 


Wall Footings: 


First you will add the continuous strip footing along the perimeter of the building, below the 
foundation wall. This footing will be 36” wide and 12” deep, centered on the 12” foundation 


wall. 


27: 


30. 


31. 


Switch to T.O. Footing plan view, and select Structure L Ø ZF 
> Foundation > Wall from the Ribbon (see the image Z : 

to the right). Isolated Wall Slab 
Make sure the Type Selector is set to Bearing Footing — Foundation 

36" x 12”. 


Now simply click each foundation wall (Figure 8-5.7). 
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The footings have been added to the bottom of the foundation wall, at whatever depth it 1s, 
and centered on it. Later you will learn how to make the lines for the footings dashed. 





FIGURE 8-5.7 Level 1 slab and foundation plan; footings added 


Isolated Footings: 


Before placing the isolated footings you will switch to a different view. Revit will 
automatically look for a column at the point you pick and place the isolated foot at that 
column’s bottom. However, in the Level 1 Slab and Foundation Plan view, it will only 
find the steel columns as they are the ones that pass though the Level 1 plane. 


32. Switch to the T.O. Footing plan view. 


a. This is one of the architects views (assuming you are the structural designer 
now); you can work in any view that is convenient and in your project. 
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Now you will add isolated footings below each column. These will be 9’-6" x 9’-6" x 1’-4". 
Notice the thickness varies from the strip footing. When you place isolated footings below 
the perimeter columns, you will want the tops to align so the bearing plane is consistent. 


33. Select Structure > Foundation > Isolated from the Ribbon. 
Anytime the size or type you want is not listed, you need to duplicate an existing one and 
modify it to what you need. Next, you will make a new isolated footing type and adjust its 
SIZE. 


34. Click Edit Type via the Properties Platte to view the Type Properties. 


35. Click Duplicate. 


Type Properties x 
36. Type 9-6" x 9’-6" x 1'-4" 
re hen da OK Family: Pile Cap-Rectangular v Load... 
Type: 9°-6"x 9°-6" x 1°-4" v Duplicate... 
37. Adjust the Width, Length Rename... 
and Thickness parameters Hoere 


accordingly, make them 
match the new type name 


O al Width a 
Figure 8-5.8. Length 6 9 
1’ 4" 





Thickness 


38. Click OK. Identity Data 


Assembly Code :A1010100 


Type Image 





FIGURE 8-5.8 Isolated footing type properties 


39. Click at the intersection of each grid line that has a concrete column. 


TIP: Use the “At Column” option; remember to click Finish when done. 
40. Switch back to the Level 1 — Structural Slab and Foundation Plan view. 


41. Make sure the Visual Style is set to Hidden Line, via the /zew Control Bar or the View 
Properties. 


The isolated footings are now shown (Figure 8-5.9). Notice how the two footings, zso/ated 
and wall, clean up automatically. Because the depth varies, a dashed line is added between 
them. Also, Isolated footings that touch each other are joined to properly represent a 
monolithic pour. 
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FIGURE 8-5.9 Isolated footings placed 


View Range and View Depth Settings: 


The final step in this exercise is to adjust the view so the footings are represented with 
dashed lines to distinguish them from the foundation walls. This 1s done with the Vzew Range 
settings and the Line Stile named <Beyond>. 


First, you will be instructed to make the necessary changes and then an explanation will be 
given. 
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42. In the Level 1 — Structural Slab and Foundation Plan make sure nothing ts 
selected and no commands are active. 


43. Select Edit next to Vzew Range in the Properties Palette. 


44. Change the Bottom setting to -1’-0" and then change the zew Depth to -10’-0” (see 
Figure 8-5.10). 


View Range x 
Primary Range 
Top: Associated Level (Level 1) v Offset: 
Cut plane: Associated Level (Level 1) Offset: 
Bottom: Level Below (T.O. Footing) v Offset: 
View Depth 
Level: Level Below (T.O. Footing) v Offset: 
Learn more about view range 
ee [oT] tr || coe 


FIGURE 8-5.10 View Range settings 


45. Click OK to close the open dialog box. 


You should not yet notice any change to your view. 
46. On the Rzbbon, click Manage > Settings > Additional Settings > Lines Styles. 
47. Expand the Lznes row if needed, by clicking the plus symbol to the left. 


48. Change the Line Pattern for <Beyond> to Hidden 1/8” (Figure 8-5.11). 


Line Styles x 


Line Styles 


Line Ee | l - A 
Category Line Color Line Pattern 
| Projection | 


=)... Lines 1 Ml RGB 000-166-000 | Solid 
<Area Boundary> MM RGB 128-000-255 | Solid 
Hidden 1/8" 



















Z 





<Centerline> 1 = Black | Center 1/4" 
<Demolished> 1 E Black | Demolished 3/16" 
<Fabric Envelope> 1 EE RGB 127-127-127 | Dash 


aa bic Shaka ic S es 


FIGURE 8-5.11 Line Style settings 
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49. Click OK to accept the changes. 


Your plan should now look like Figure 8-5.12 below. 
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FIGURE 8-5.12 Level 1 — Structural Slab and Foundation Plan; footing now shown dashed 


View Range x Now for the explanation on how this 
Primary Range works. Every view has two settings, within 
a SRE) fet: the Vzew Range, that deal with the bottom 


of the view: Bottom and View Depth. Often, 

oe Se aoe they are both set to the same value which 

Bottom: (Level Below (T.O. Footing) v| Offset: is equal to the level. This is how Revit is 
able to show the 6™ floor plan, for 

oet [-10' 0° example, and not show everything else 
down to the basement, since it was told to 
stop looking at the level line. 
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Sometimes the Bottom setting 1s lowered to see beyond the level line in a plan view; for 
example, to show a recessed lobby or in the case of our example, to show the top of the 
concrete column. 


Notice the image below which illustrates the two rew Range items under consideration 
(Figure 8-5.13). The top of the concrete column is -8” from Level 1 and the Bottom setting 


was set to -1’-0”. If the Bottom was set to 0’-0” the concrete columns would not be visible in 
the plan view. 


If the rew Depth is set lower than the Bottom, in the View Range, the objects that occur 
between the bottom and the view depth, represented by the hatched area, have a special 
override applied to their linework. Revit has a special Line Style named “<beyond>” and its 
settings are applied to those lines. 


The arrows in the image below point out the edges of elements, footings in this case, that 
will appear dashed due to them falling in the hatched area and the “<beyond>” line type 
being set to a dashed or hidden line pattern. 

FYI: The View Depth must be equal to or lower than the Bottom setting. 


If 


Level 1 
i 







x 


Primary Range: Bottom 













KAKAK, | ors 






10' o" 











O z 0" 


ff, 
RE 
4, YU Footing in Projection 
Yi — it is within the view 





depth setting of the 


section view 


Footing in Section 





View Depth: -10°-0" 
Fg. E Z A fo 4 


FIGURE 8-5.13 Section showing view range settings 
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Exercise 8-5: 


Structural Annotation and Tags 





In this last section specifically on Revit’s Structure related features, you will look at a few of 
the tools used to annotate the structural plans. Addition of text, dimensions and tags is an 
important part of the design process. Revit makes these tasks simple and efficient. All of the 
dimensions and tags you will add automatically display the correct information because the 
data is coming directly from the Revit elements being referenced. 


Even though this is the only chapter specifically devoted to Revit’s Structural tools, tt should 
be pointed out that many of the concepts covered in this book also apply to structural design 
and modelling. For example, creating sections and elevations works the same way 1n all three 
flavors of Revit, as do the following: 


Elevations and Sections (Chapter 10) 

Placing stand-alone content (Chapter 11) 
Creating schedules (Chapter 12) 

Producing photo-realistic renderings (Chapter 15) 
Placing Views on Sheets (Chapter 16) 

Sheet index (Chapter 16) 

Phasing and Worksharing (Chapter 17) 

Creating custom Families (Chapter 18) 


Dimensions: 


Placing Dimensions 1s quick and simple in Revit; you select the AZgned dimension tool, select 
two elements you want to dimension between and click somewhere to position the 
dimension line and text. Anytime either of the elements move, Revit updates the dimension 
automatically. If ether of the elements being dimensioned are deleted, the dimension 1s 
deleted. The dimension will be deleted even if the dimension is not visible in the current 
view. For example, if a grid is deleted tn a section view, all of the dimensions to that grid will 
be deleted in the plan views. 


Dimensions can be single or continuous; the image below shows one of each. The two 10’- 


0” dimensions on the bottom are one element, not two; therefore they move together and 
are quicker to place. 


(AA) (AB) AC) 


k 





FIGURE 8-6.1 Dimensions; single or continuous 


8-69 


Design Integration Using Autodesk Revit 2017 


One more important thing to know about dimensions is that they are view specific; in fact, 
everything on the Annotate tab is view specific. This means the notes, dimensions and tags 
will only show up in the view they were created in, which makes sense; you do not want the 
structural beam tags showing up in the architect’s floor plans or their door tags and notes 
about scribing a cabinet to a wall showing up in the structural plans. Only 3D elements show 
up in all views. Annotation is considered a 2D element. 


Now you will dimension the grids in the Level 2 — Structural Framing Plan view. 
1. Open your law office model. 


2. Switch to the Level 2 — Structural Framing Plan view. 


e 


3. Select Annotate > Dimension > Aligned from the Rzbbon. ee 
igne 


4. Select Grid 1 and Grid 5 (first 2 of 3 picks required). 


5. Select a spot just below the grid bubbles to locate the string of 
dimensions (pick 3 of 3). See Figure 8-6.2. 


a. The dimension should read 102’-0.” 
FYI: The last pick cannot be near something that is dimensional, as Retit nll just place another 


witness Line there rather than place the dimension. If you accidentally pick something, you pick it 
again to toggle that witness ine off and then pick your final point away from it. 





FIGURE 8-6.2 Overall dimension placed 


Now you will add a second dimension line showing the major sections of the North side of 


the building. 


6. Using the Aligned dimension tool again, pick Grid lines 1, 2.8 and 5 (first 3 of 4 
picks). See Figure 8-6.3. 


7. For your final pick, click near the previous dimension, but wait until you find the 
snap position where Revit indicates the standard distance between dimensions. 


a. ‘The dimensions should read 50’-0" and 52’-0" respectively. 


© © © © © © 





FIGURE 8-6.3 Second dimension placed 
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Next, you will create one more string of dimensions which locate each 
individual grid in the project. 


8. Dimension each grid line as shown in Figure 8-6.4, placing the 
string at the standard spacing location. 


a. The dimensions should read, from left to right: 
i. 26-0" 
ii. 24-0" 
iii. 8-0” 
iv. 32’-0" 
v. 12-0” 





If any of your dimensions do not work, you may go back and double 
check your previous work. However, if you are using the chapter starter 
files from the online files provided with this book, you should not have 
any problems. 


Now you will place dimensions along the East side of the building. 
9. Place the dimensions as shown in Figure 8-6.5. 


Note how the dimensions automatically rotate to align with the 
elements being dimensioned, grids in this case. You would need to use 
the Linear dimension tool if you want to force the dimension to be 
vertical or horizontal for angled elements. 


Dimensions can be selected and deleted at any time; this has no effect 
on the elements being dimensioned. Dimensions can also be hidden in 
any view via the “VV” shortcut. 





FIGURE 8-6.4 Third dimension placed - image rotated to increase size 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
: 
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10. Add two dimensions to locate the grids near the curved beams as 
shown in Figure 8-6.6. 





FIGURE 8-6.6 Dimension near curved beam 


Even though the dimensions do not show up in the other plan views, 
you will want them in each of the structural plans. Next, you will learn 
how to quickly copy the dimensions from one view to another. This only 
works when there is something there for the Revit dimensions to latch 
onto. Your grids are, of course, consistent in each view so this method 
will work. 


11. Select all the dimensions just placed in this exercise, by holding 
the Ctrl key and selecting them, use the Filter feature. 


12. Select Copy in the Clipboard panel of the A 
Ribbon, not the Copy icon on the Modify panel. Ar 
ses m =| 4 


13. Switch to the Level 1 — Structural Slab and Ey 
Foundation Plan view. Clipboard 


14. Select Modify > Clipboard > Paste > Aligned to Current 
View. 


The dimensions are now placed in the current view; you did not have to 
place them manually! 


15. Adjust the grid bubble location so no dimensions are overlapping 
the large spread footings. 


FIGURE 8-6.5 Additional dimension placed 
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FIGURE 8-6.7 Dimension copied to another view 


Loaded Tags And Symbols 


Select an available Tag or Symbol Family for each Family Category listed 
Note: Multi-Category Tag Families are not shown below. 


ret 





Rooms Room Tag 


Security Devices 

Sheets E1 30 x 42 Horizontal : E1 30x42 Hori 
) Site 

Spaces 

Specialty Equipment 

Sprinklers 
Œ- Stairs 

Structural Area Reinfo... 

Structural Beam Syste... | Structural Beam System Tag 

Structural Columns 

Structural Connections 

Structural Fabric Reinf... 

Structural Foundations 


Structural Framing | Structural Framing Tag : Boxed 


Lox |l e ] 


FIGURE 8-6.8 Loaded tags and symbols dialog 


Load Family... 


Loaded Symbols ^ 


8-73 


Structural System 


' 
pe ene nem wwe 


—<-<--5 
' 


rs 


ee 


ļ-------=------ -M 


oo 
Lowoescoiacnona 


Pame e d e - - - 


i 
a 


DODANA 





a | 
I 


' 
i 
ee 


I 

' 

' 

' 
Cees Ce a 7 
' ' 
i ' 
' ' 
i I 
=- — $ — 4 
1 ' 
' 
i prag i 
' ' ' I 
i ' l 
Lecwmwwne cnwe 4 Lessee memwmane -J 


Placing Tags: 


Most elements in Revit can be tagged. 
Each element category has its own tag 
family option, which means beams can 
have a different looking tag than 
footings; they can also display different 
information. Not all tags are loaded for 
every element. You may find that after 
trying to tag something, a tag for that 
type of element is not loaded and you 
have to use the Load Family tool to get 
one. 
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It is possible to have more than one tag for each element. You can use the Loaded Tags And 
Symbols tool, in the Tag panel fly out, to specify which tag is the default; see Figure 8-6.8. 
Whenever a tag is selected you can swap it with other loaded tags within the tagged elements 
category. As an example, you may want most beam tags to simply list the beam size. 
However, some may want to list camber, studs, etc. You may have several tags loaded which 
can report this information in the tag. One element can even have more than one tag. 


Tags can be deleted at any time without losing information. All information displayed by a 
tag is coming from the element which it tags. 


16. Switch to the Level 2 — Structural Framing Plan view. 0 
17. Select Annotate > Tag > Tag by Category from the Rzbbon. Tag by 
Category 


18. Uncheck Leader on the Options Bar. 


a. We do not want a line with an arrow from the tag to the element. 


19. Pick one of the curved beams in the Southwestern corner of the building; be careful 
not to select the floor as it can be tagged as well. 


The tag is automatically placed at the midpoint of the curved beam, and rotated to align with 
the beam at that point. The tag can be selected and repositioned to avoid overlapping of text 
and geometry (Figure 8-6.9). 





- 7 3/8" 


FIGURE 8-6.9 Beam tag placed; the tag is currently selected 
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20. Place a tag for the other curved beam. 
Next you will place Beam System symbols. ‘These will be added around the floor opening in 
the Northeastern corner of the plan. 

21. Zoom into the area at Grids 3/4 and E/D. 

22. Select Annotate > Symbol > Beam from the Ribbon. lsira 


23. Hover over the Beam System until it highlights with heavy dashed lines as in Figure 8- 
6.10, and then click. 


L EVV U J | 


x 
zil 
o 
x ||. 
io 
||. 





FIGURE 8-6.10 Placing a beam system symbol 


24. Now click anywhere near the center of the Beam System to position the symbol; do 
not overlap the beam tags at the perimeter. 


25. Repeat these steps for the two smaller beams to the right (1f needed). 
The Beam System symbol is now placed as shown in Figure 8-6.11. 
Like tags, beam system symbols can also be selected and then moved or deleted. The size of 


the text and arrows for all tags, dimensions and symbols updates automatically whenever the 
view scale is changed. 
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FIGURE 8-6.11 Beam system symbols placed 


This is all the time that will be devoted to 
annotation specifically in Revit Structure. ‘There 
are several other aspects that could be covered 
but fall outside of the scope of this textbook. 
For example, it is possible to set up a spot 
elevation that will report the elevation of the 
beam relative to the finished floor level. This 
information could be added directly to the 
beam tag. 


Setting Up a 3D Structural Model View: 


It would be useful to set up a 3D view just for the structural portion of the model. Follow 
these steps if you would like to do so: 


e Right-click and duplicate the Default 3D View, named {3D}. 
Rename the view to Structural 3D View. 
Change the Dzsczpine to Structural in the Properties Palette. 
Type VV. 
Turn off everything except the “structural” categories; make sure the “Show 
categories from all disciplines” option near the bottom 1s checked. 
O Leave floors and stairs on as well. 
O Check the Transparent option to the right of Floors. 


That is it; you now have a permanent 3D view for the structural BIM. 


26. Save and backup your work. 
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Self-Exam: 


The following questions can be used as a way to check your knowledge of this lesson. The answers 
can be found at the bottom of this page. 


1. 


2: 


Rerit 2012 cannot open Rerit 2017 projects. (T/F) 
When you load a beam, every possible size is loaded. (T/F) 


Tags can be automatically added when placing a beam. (T/F) 


Use the tool to narrow down the current selection. 
The controls what part of the building a view is cutting 
through. 


Review Questions: 
The following questions may be assigned by your instructor as a way to assess your knowledge of this 
section. Your instructor has the answers to the review questions. 


1. 


2, 


9. 


Revit Structure cannot create curved beams. (T/F) 
Revit’s structural tools are available to anyone with the Revit software. (T/F) 


The Transfer Project Standards feature can be used to import several structural settings 


into a project. (T/F) 
Structural floor elements can show the profile of metal deck in sections. (T/F) 


A Type Catalog allows you to select and load only the types you want from a family 
which contains a large number of types. (T/F) 


Revit columns can only extend from one floor to the next. (T/F) 


When a grid is selected, 1f the icon near it says 2D, it will only move the grid bubble 
location in the current view. (T/F) 


Use a to quickly lay out the joists in a structural bay. 


Beam elevations need to be changed to accommodate joist bearing conditions. (T/F) 


10. It is not a good idea to delete tags as important information may be lost. (T/F) 


SELF-EXAM ANSWERS: 
1-T,2-F,3-T,4- Filter, 5 — View Range 
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Lesson 9 
Annotation 


This chapter covers annotation in Revit: text, dimensions, tags, shared parameters and 
keynotes. In printed form, the drawings are often not enough to convey the design intent. 
These tools provide for effective communication to those using the final printed drawings to 
both bid and build the building. Several of the chapters following this one will utilize many 
of these concepts. 


All of the tools covered in this chapter are found on the Annotate tab. Three of the tools on 
this tab are also on the Quick Access Toolbar because they are used often; they are 
Dimension, Tag by Category and Text. 


TIP: It is interesting to note that every tool on the Annotate tab is 2D and view specific. 


to Annotate | 


à Fe e 


Modify| | Aligned Linear Angular Radial Diameter Arc Spot Spot Spot | Detail Reg 
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Exercise 9-1: 





This section covers the application of notes using the Text a 
command in Revit. We will also look at Revit’s Spell Check and A a AB ga 


Find/Repl ls, includi ir limitations. 
ind/Replace tools, including their limitations Tet Check Rad 


Spelling Replace 


The first thing to know about the text tool is that it should be z 


used as little as possible! Rather, live tags, keynotes and 
dimensions are preferred over static text to ensure the information is correct. Text will not 
update or move when something in the model changes—especially if the text 1s not visible 
or in the view where the model ts being changed. 


With that said, the text command is still necessary and used often within Revit. 


Steps to add new Text to a view: 
e Start the Text command 


Verify the Text Style 

Define the starting point; click or click and drag 
Type the desired text, typically without pressing Enter 
Click away from the text to finish the command 


Steps to edit existing text: 
e Select the text 


e Click again to enter edit mode 





Text 


The Text tool can be started from Properties x 
the Quick Access Toolbar, the 
Annotate tab or by typing TX on 
the keyboard. 


Text 
3/32" Arial 


The first thing to do 1s consider the 


| 
4 
current text type in the Type 1/4" Arial | 


Selector (Figure 9-1.1). The name 1/8" Arial 
of a text type should, at a minimum, 


contain the size and font. The size Schedule Default 
is the actual size on the printed 
page regardless of the drawing 

scale. ee ee 


FIGURE 9-1.1 Type selector with text command active 





There are additional steps that are 
optional, but at this point you could click, or click and drag, within the drawing window and 


start typing. 
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Here is the difference between click and click and drag options when starting text: 


e Click: Defines the starting point for new text. No automatic return to next line while 
typing. An Enter must be pressed to start a new line; this is called a “hard return” in 
the word processing world. 


e Click and Drag; This defines a windowed area where text will be entered. The 
height is not really important. The width determines when a line automatically 
returns to the next line while typing. Using this method allows paragraphs to be 
easily adjusted by dragging one of the corners of the selected textbox. 


As long as “hard returns” are not used, the textbox width and number of rows can be 
adjusted at any time in the future. To do this, the text must be selected and then the round 
grip on the right (See Figure 9-1.1) can be repositioned via click and drag with left mouse 
button. 


+ 


| This | Is a test to see when the line Wa 
| will return autom atically | 


FIGURE 9-1.2 Selecting text and adjusting width of the textbox 








The image to the right, Figure 9-1.3, 
shows the result of adjusting the width 


of the textbox—the text element went This Is a test to 
from two lines to four. see wh en the 
If an Enter is pressed at the end of lin e wi | return 


each line of text, when originally typed, 

the text will not automatically adjust as auto m atic al ly 
just described. An example of this can 
be seen in the following two images: 
Figure 9-1.4 & 5. Note that in some 
cases this is desirable to ensure the 
formatting of text is not changed. 








FIGURE 9-1.3 Text width adjusted 
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| pressed | pressed 
the return the return 
key at key at 
the end | | theend 
of each of each 
line line 








FIGURE 9-1.4 FIGURE 9-1.5 
Text with hard returns Text does not adjust when textbox with is modified 


Keep in mind that this text tool is strictly 2D and view specific. If the same text is required 
in multiple views, the text either needs to be retyped or Copy/Pasted. However, for general 
notes that might appear on all floor plans sheets, for example, a Legend View can be utilized. 
Revit has a separate tool, on the Architecture tab, called Model Text for instances when 3D 
text is needed within the model. 


Formatting Text 

In addition to the basic topics just covered, there are a number of formatting options which 
can be applied to text. These adjustments can be applied while initially creating the text at 
any time later. 


The formatting options are mainly found on the Ribbon while in the Text command or 
when text is selected. 











Ins i| Mi 








| =~ r+ Ac 
AVA E ee = 2 
A = = | Check Finy EA 
| = | he 3 
a a cA =E Spelling Replace 
Leader Paragraph Text ¥ 


FIGURE 9-1.6 Formatting options on the Ribbon while creating text 


The formatting options identified in the image are: 
1. Leader options 
2. Leader position options 
3. Text Justification 
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Leader Options 
A leader is a line which extends from the text, with an arrow on the end, used to point at 
something in the drawing. 


The default option, when using the text command, is no leader. This can be seen as the 
highlighted option in the upper left. 


The remaining three options determine the graphical appearance of the leader: one segment, 


two segment or curved as seen in Figure 9-1.7. Often, a design firm will standardize one of 
these three options for a consistent look. 


= ONE SEGMENT LEADER 


ao TWO SEGMENT LEADER 
— CURVED LEADER 


FIGURE 9-1.7 Leader formatting options 





Leader Options 





Once the text with leader 1s created, 1t can be selected and modified later 1f needed. In the 
image below, Figure 9-1.8, notice the two circle grips associated with the leader; at the 
arrow and the change in direction of the line (the other two circle grips are for the text box 
as previously described in this section). These two grips can be repositioned by clicking and 
dragging the left mouse button. 
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FIGURE 9-1.8 Text with leader selected; notice leader grips and Ribbon options 


When text is select the Ribbon displays slightly different options for leaders as seen in the 
image above. It is possible to have multiple leaders (1.e. arrows) coming off the text— 
denoted by the green “plus” symbol. In the next image, Figure 9-1.9, an additional leader 
was added to the left and one was also added to the right. It is not possible to have both 
curved and straight leader lines for the same text element. In this example, the curved leader 
options are grayed out as seen in Figure 9-1.8. 


TWO SEGMENT we 
LEADER 


FIGURE 9-1.9 Multiple leaders added 


Back in Figure 9-1.8, also notice that leaders can also be removed—even to the point where 
the text does not have any leaders. The one catch with the remove leader option is that they 
can only be removed 1n the order added. 


The Leader Arrowhead can be changed graphically (1.e. solid dot, loop leader, etc.). ‘This 
will be covered in the section on Managing Text Types as this setting is in the Type 
Properties for the text itself. 
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Leader Position Options 

These six toggles control the position of the leader relative to the text as seen in the two 
images below (Figures 9-1.10 and 11). These options also appear in the Properties Palette 
when text is selected, called Left Attachment and Right Attachment. 
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FIGURE 9-1.10 Leader position toggles — example A 


EELE ITAI r. 
; Modi y | tek Notes 


























bi + ar cazu apo +e 
ail -Å Å>. 4 — | Ff "A| 
— p+ LTA =EN E= = = a 
= Ty a = =_= Check Find? | 
g © = =. Spelling Replace 
Create Leader | Paragraph Text ¥ 


I BRICK VENTS 
ae VERY OTHER © “sy, 


O VERTICAL JOINT 


Ahan, ArmA 





i 


FIGURE 9-1.11 Leader position toggles — Example B 


Similar to leader type, a design firm will often select a standard that everyone is expected to 
follow so construction documents look consistent. 
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Text Justification 
When text 1s selected there are three options for 
horizontal justification on the Ribbon when text ts 


selected: Left, Center and Right. The results can be seen in 


the three images for Figure 9-1.12. 


This option also appears in the Properties Palette when 
text is selected, called Horizontal Align. Keep in mind 
that all options in the Property Palette are instance 

parameters—meaning they only apply to the instance(s) 


selected. Thus, each text entity in Revit can have different 


settings. 


Text Formatting 
The next section to cover are the options to make text 
Bold, Italic or be Underlined. 


These options do not appear in the Properties Palette 
because they can be applied to individual words (or even 


individual fonts). In the example below, the word “Brick” 


is bold, “other” is italicized and “vertical” is underlined. 


If all the text is selected and set to one of these three 
options, an edit made in the future will also have these 
settings. 


FYI: Notice the formatting options are different when 
editing the text, when compared to the text element just 
selected. 





aadA OSE) Sek n= 


BRICK VENTS 
My EVERY OTHER 





v | Ag Edit Type 


FIGURE 9-1.13 Text formatting 
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FIGURE 9-1.12 Text justification options 
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Text Formatting 
The next section to cover is the List options on Paragraph panel. ‘This feature is only 

available while editing the contents of the text element; to do this, select the text and then 
click on the text to enter edit mode. 


e. 


f. 








4" FACE BRICK 

1" AIR SPACE 

3" RIGID 
INSULATION 

8" CONCRETE 
MASONRY UNIT 
(CMU) 

3 5/8" MTL STUDS 
AT 16" O.C. 

5/8" GYP BD 


4" FACE BRICK 

1" AIR SPACE 

3" RIGID 
INSULATION 

8° CONCRETE 
MASONRY UNIT 
(CMU) 

35/8" MTL STUDS 
AT 16" O.C. 

0/8" GYP BD 


> WN> 


on 


D 


o owp 


FIGURE 9-1.14 Four options to define a line within text 


4" FACE BRICK 

1" AIR SPACE 

3" RIGID 
INSULATION 

8" CONCRETE 
MASONRY UNIT 
(CMU) 

3 5/8" MTL STUDS 
AT 16" O.C. 

5/8" GYP BD 


4" FACE BRICK 

1" AIR SPACE 

3" RIGID 
INSULATION 

8" CONCRETE 
MASONRY UNIT 
(CMU) 

3 9/8" MTL STUDS 
AT 16" O.C. 

0/8" GYP BD 


This is one case where you must press Enter to force the following text to a new line and 
automatically generate a list (i.e. bullet, letter or number). 
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Clicking the Increase Indent tool will indent the list as shown below (Figure 9-1.15). To 
undo this later, click in that row and select Decrease Indent. There does not appear to be a 
way to change what the indented listed value 1s. Using the backspace key, and then indenting 
again allows an indent without a number/letter. 






Increase Indent 
Moves the paragraph to the right within the text note. 






The distance of the decreased indent is defined by the tab size 
parameter of the text note, 









In multilevel lists, the list item will move out one level and the 
numbering of the list will adjust to the level. 


1. 4" FACBBRICK 
A. AIR SPACE 

2. 3' RIGID 
INSULATION 

3. 8" CONCRETE 
WIA ON FN i | — 






Press F1 for more help 





FIGURE 9-1.15 Indenting within a list 
Clicking within the first row, clicking on the plus or minus icons will let a 
you change the starting number/letter of the list. s— §— 


The text formatting options also allow for subscript and superscript as shown in the 
example below (Figure 9-1.16). 


- te i © for? =o i. [5> z Project4 - Floor Plan: Lewel 1 





or 


X ™ D 2j "x = | i| im | i= E J E 
S B I U X, xo) aA [none | = i=|i= = => 3 | Close 4 








Modify | | Paste [Py 








Select | Undo Clipboard Font ' Paragraph Edit Text + . 
Modify. | Place Text 3 : 
Properties x 
ý Quantity: X* +24 x total length 
New Text v | Edit Type 





FIGURE 9-1.16 Superscript example 


Also, notice the All Caps icon; clicking this icon will change selected text to all upper case. 


When this feature is used, Revit remembers the original formatting—thus, toggling off the 
App Caps feature later will restore the original formatting. 
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Managing Text Types 


When using the text tool, the options 
listed in the Type Selector 1s the 
result of Text Types defined in the 
current project. Most design firms 
will have all the Text Types they need 
defined within their template. 


There are two ways to access the text 
type properties. One ts to start the 
Text command and then click Edit 
Type in the Properties Palette. The 
other is to click the arrow within the 
Text panel on the Annotate tab as 
pointed out in the image below. 


A ABC 
L y 
Tet Check 


Spelling 
Text 






Type Properties x 


System Family: Text ww 
Twa 7 
Type Parameters 


Parameter Value = 


e 


Family: Load... 


Type: 





Color 
Line Weight dl 
Background i Zz 

Leader/Border Offset ~~ 5/64" TTT 
Leader Arrowhead Arrow 30 Degree E 
: Arial 


| AE OTT 
ija 1 


The Type Properties, as shown in 


the example to the right (Figure 9- 
1.17), are fairly self-explanatory. 
Below is a brief description of each. 


Command 


<< Preview 


Lo i we | tl 


FIGURE 9-1.17 Text type properties 


What it does... 





Color 


Line W eight 
Background 

Show Border 

Leader/ Border Offset 


Leader Arrowhead 
Text Font 

Text Size 

Lab Size 

Bold 

Italie 

Underline 

Width Factor 


This can affect printing, so it is often set to black. 

This is only for the leader. 

Toggle: Opaque or Transparent 

Check box: Show or Hide 

Space between text and board and leader — helpful when 
Background is set to Opaque. 

Select from a list of predefined arrow types 

Select from a list of installed fonts on your computer 
Size of text on the printed page 

Size of space when Tab is pressed (size on printed paper) 
Default setting — can be changed while in edit mode 
Default setting — can be changed while in edit mode 
Default setting — can be changed while in edit mode 
Adjusts the overall width of a line of text 
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Colors 

The color applies to the text and the leader. The color is often set to black. If any other color 
is used, this can affect printing. For example, any color becomes a shade of gray when 
printed to a black and white printer—similar to printing a document from Microsoft Word 
where green text 1s a darker shade of gray than yellow text. In the Print dialog there is an 
option to print all color as Black Lines which can make colored text black. However, this 
also overrides gray lines and fill patterns. 


Custom Fonts 

Be careful using custom fonts installed on your computer as others who do not have those 
fonts will likely not see the formatting the same as intended. Custom fonts can come from 
installing other software such as Adobe InDeign. In fact, Autodesk also installs several 
custom fonts which are supposed to match some of the special SHX fonts which come with 
AutoCAD. 


Custom Fonts 

It is not possible to create custom arrowheads. However, the list of arrowheads is based on 
styles defined here: Manage > Additional Settings > Arrowheads. This provides many 
options in how these items look. 


Width Factor 

Some firms will use a Width Factor like 0.75, 0.85 or something similar to squish the text to 
fit more information on a sheet. Getting any narrower than this makes the text hard to read. 
This option actually changes the proportions of each letter, not just the space between them. 


Misc. 

Note that Text does not have a phase setting. Thus the phase filters and overrides do not 
apply to text. It is sometimes desired to have text noting existing elements, such as 
ductwork, to be a shade of gray rather than solid—black being reserved for things that are 
new. 
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Check Spelling 


Revit has a tool which allows the spelling to be checked. Keep in mind this only works on 
text created with the Text command and only for the current view. Revit cannot check the 
spelling of text in keynotes, tags or families. Neither can it check the entire project. 


The Spell Check tool can be 
found on the Annotate tab or on 
the Ribbon when text is selected. 
When Spell Check ts selected, the 
dialog to the right appears if there 


are any misspellings found (Figure 
9-1.18). 


When Revit finds a word not in 
the dictionary it will provide a list 
of possible correct words. Often 
the first suggestion is the right 
one. If not, select from the list. 


Clicking the Change button will 
correct the highlighted word. 


Check Spelling x 


Context 
MASONARY BRICK VENTS EVERY OTHER VERTICAL JOINT 





Ignore 


Ignore All 
Add 
Not in Dictionary: 
MASONARY Change All 
Change to: 
MASONRY 
tee ee 
MASON 
MANSON 
MATSON Undo 
MASONS 
IMAGINARY Close 





FIGURE 9-1.18 Check Spelling dialog 


Clicking Change All will change all of the words with this same misspelling in the current 


view. 


Sometimes Revit will flag a word that is not misspelled. This might be a company name, 
your name, a product name or an industry abbreviation. In this case one might select the 


Add option to add 
the word to the 
custom dictionary 
so you don’t have to 
deal with this every 
time you run spell 
check. 


Options 


f Check Spelling 
The image to the 


right shows the 
settings related to 
the Spell Check 
engine. The options 
are self-explanatory. 
In an office, 
consider placing the 
custom dictionary 
on the server and 
point all users to it. 











iene tierce 


[gnore words in uppercase (DWG a nssmmunmnmmnmnannnunnnnna 
[“]Ignore words with numbers (1509000) 


[_|Ignore capitalized words (Autodesk) 
[_|Ignore words with mixed cases (TrueType) 
[¥]Find repeated words 





Restore Defaults 
Main Dictonary 
Autodesk Revit 


American English v 


Additional Dictionaries 
Personal dictionary contains words added during spell check: 


C:\ProgramData \Autodesk\RVT 2017\Custom.dic | Edit... 
Building industry dictionary 
C:\ProgramData \Autodesk\RVT 2017\RevitENU.dic | oe 


‘htt n 


FIGURE 9-1.19 Check Spelling in Options dialog 


Design Integration Using Autodesk Revit 2017 


Don’t totally rely on Spell Check. A word may be spelled correctly but still be the wrong 


word. For example: 


e Fill the whole with concrete and trowel level and smooth. 


e File the hole with concrete and trowel level and smooth. 


In this example the word “whole” is wrong but spelled correctly. Also keep in mind that 
Revit does not have a grammar check system like the popular word processing systems. 


Find/Replace 


Revit has a tool which 
allows words to be found or 
replaced within a view. 
Keep in mind this only 
works on text created with 
the Text command. Revit 
cannot find or replace text 
in keynotes, tags or families. 
Unlike the spelling tool, this 
tool can search the entire 
project. 


When this tool is selected 
the dialog to the right 
appears (Figure 9-1.18). 


In this example, the current 
view is being searched for a 
brand name, Sheetrock, so 
it can be replaced with the 
generic industry standard 
term, Gypsum Board. 





Find/Replace ? ms 
Replace with: | GYPSUM BOARD w | 
Scope 


Current selection 


O Current view 


[_| Match case Replace Al 
(@) Entire project [| Match whole word only 





sn 
sheetrock Level 2 ‘Floor Plan: Floor Plan: 


sheetrock ~ Floor Plan: Floor Plan 


:Floor Plan: Floor Plan ; 





Context: 





DIRECT APLLIED SHEETROCK OVER EXISTING MASONRY SURFACE - ADD 
FURRING AS REQUIRED FOR PLUMB SURFACE, 


FIGURE 9-1.20 Find/Replace dialog 


Selecting Entire project and then clicking Find All tells Revit to list all matches in the 
middle section of the dialog. For each row, you can click to select and see the context the 


found word(s) is used 1n. 


When items are found, the Replace or Replace All buttons can be used to swap out the 
text in one location or all. When clicking Replace, only the selected row is replaced. 


This tool can be used to just find something, and not replace 1t. For example, on a large 
project with hundreds of views in the Project Browser, using the Find/Replace to search for 
the details with the word “roof drain” can significantly speed up the process of locating the 


desired drawing. 
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Replacing a Text Type 


In addition to replacing content within a text element, there is a way to replace the text type 
as well. For example, some imported details use a different font and you want everything to 
match and be consistent. This is not really associated with the Find/Replace tool, but it is 

important to know how to accomplish this task. 





This procedure will replace all «į 
the text in either the current 
view or the entire project. Even 
text which has been hidden with 
the “Hide in View” right-click 
option will be changed. 


When a specific text type is 

selected, the selection count, in 

the lower night corner of the 

Revit window, will indicate the 

total number of elements 

selected (Figure 9-1.20). This 

can be used as a quick double 

check before replacing the text 

type. For example, if the intent 

was to just replace a few rouge 

text instances but the count was 
several hundred, this would be a 
clue that some other view uses 

this text type and perhaps 

should not be changed as it was 
created by someone else on the 
project. This can be especially true if 
multiple disciplines are working in the same 
project. 


@ SURFACE - ADD F 


REQUIRED FOR P 
SURFACE. 





wv Properties 


FIGURE 9-1.21 Select all instances via right-click 


DIRECT APLLIED SHEETROCK 
OVER EXISTING MASONRY 


Cancel 


Repeat [Hide Elernents] 


Recent Commands > 
Hide in View > 
Override Graphics in View > 
Create Similar 

Edit Family 


Select Previous 


Delete In Entire Project 


Find Referring Views 
Zoom In Region 


Zoom Qut (2x) 
Zoom To Fit 


Previous Pan/Zoom 
Next Pan/Zoom 


Browsers 





? 4 OS EO Vs 


FIGURE 9-1.22 Total element selected count 
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Exercise 9-2 





This exercise will cover the ins and outs of dimensioning in Revit. 


The first thing to understand about dimensions 1s that they are 2D and view specific—itke all 
commands on the Annotate tab. 


Dimension elements have an association with the thing(s) being dimensioned. If that thing(s) 
is deleted the dimension will also be deleted, even if the dimension is not visible in the 
current view. For example, if a wall 1s deleted from a 3D view, then any dimensions 
associated with that wall, in a floor plan view, which may not even be open, will be deleted. 


Because dimensions have an association with specific elements in the model it is important 
to make sure the correct elements are selected while placing the dimension. In a floor plan, 
for example, the place to click to add a dimension may have several elements stacked on top 
of each other: grid line, wall edge, floor edge, window edge, wall sweep. It may be necessary 
to tap the Tab key to cycle through the options to select the correct item (while tabbing, the 
highlighted element will be listed on the status bar across the bottom of the screen). 


Each dimension command will be covered in the order they appear on the Annotate tab as 
seen in the image below. 


Aligned Linear Angular Radial Diameter Arc Spot Spot Spot 
Length Elevation Coordinate Slope 


Dimension * 


Command What it does... 





1. Aligned | Most used dimension tool; dimension between parallel 
references (e.g. walls or ducts) or multiple points 
2. Linear | Dimensions between points and always horizontal or vertical 
3, Angular | Measures angle between two references 
4. Radial | Indicates the radius of a curved line or element 


5. Diameter | Indicates the diameter of an arc or circle 
6. Arc Length | Measures the length of a line/element along a curve 
7. Spot Elevation | Lists the elevation at a selected point, on an element (e.g. floor, 
ceiling, toposurface) 
8. Spot Coordinate | Indicates the N/S and E/W position of a selected point 
9. Spot Slop | Used to indicate the slope of a ramp tn plan or the pitch of a 
roof in elevation 
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Annotation 
The following example floor plan below shows each of the dimension types used. This is a 
middle school choir room with various conditions to dimension, such as angled walls, curved 


lines and multiple floor elevations. 
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FIGURE 9-2.1 Example floor plan used for dimensioning study 


Aligned - Dimension 


This dimension tool is the most used of the dimension tools, and for this reason it is also 


located on the Quick Access Toolbar (QAT). 
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The Align dimension tool is able to create angled, `. 
horizontal and vertical dimensions. When the tool is wo | | 
first started, the default option is to select a Wall a y 
Centerline, per the selection on the Options Bar, ` 2 Fa 
just by clicking on a wall. This in turn starts a % ew 
dimension line perpendicular to that wall. The 
second point could then be another wall at the same * 
angle or the endpoint or intersection of lines. 





—1' - 7 5/16" 





In the example to the right, if the vertical wall is 
rotated the dimension will also rotate. If the 
dimension needs to remain horizontal, then the Linear dimension should be used. 


The image below shows the User Interface while the Aligned dimension tool is active. 
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Select + | Properties Dimension 






Clipboard | Geometry | Modify View Measure Create 


Modif | Place Dimensions 


Linear Dimension Style z 
Linear - 3/32" Arial 


| New Dimensions <| Edit Type 
a 


Properties 





FIGURE 9-2.2 Using the Aligned dimension tool 


Properties x 


Linear Dimension Style 
Linear - 3/32" Arial 


Here is a description of the 
numbered items in the image 
above: 
1. Type Selector 
2. Selection Preference 
3. Individual or Automatic 
Dimension 
4. Switch to another 
dimension tool 


Kearch 

Linear Dimension Style 
Arc Length - 3/32" Arial 
Arc Length - 3/32" Arial - Line Leader - Inline Text 
Arc Length - 3/32" Anal - Line Leader - Text Above 
Diagonal - 3/32" Arial 
Diagonal - 3/32" Arial - Line Leader - Inline Text 
Diagonal - 3/32" Arial - Line Leader - Text Above 
Linear - 3/32" Arial - Line Leader - Inline Text 


Linear - 3/32” Arial - Line Leader - Text Above 


Type Selector: 


Once the dimension tool ts 
active, select the desired Type 
from the Type Selector (Figure 
9-2.3). This list will vary 
depending on the template the 
project was started with and 
any modifications made. 


Linear w Center - 3/32" Anal 
Linear w Center - 3/32" Anal - Line Leader - Inline Text 


Linear w Center - 3/32" Anal - Line Leader - Text Above 


ence tas: chy gpl atta sane 


FIGURE 9-2.3 Selecting a dimension type 
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Selection Preference: 

The default is Wall Centerlines which means just clicking on a wall, even when zoomed 
way out, the dimension will reference the centerline of the wall. The other options listed 
(Figure 9-2.4) are self-explanatory. Another option, rather than changing this drop-down list, 
is to hover the cursor over the desired face, e.g. Wall faces, and then tap the Tab key until 
that face is highlighted and then click. This can save the time it takes to keep moving the 
cursor all the way up to the Options Bar and changing the formal setting. 





Modify | Place Dirnensions | Wall centerline ~__ Pick: Individual Reference ~ | Cptions 










Wall centerlines 


Wall faces | 
Center of core 
Faces of core 





Properties 







Linear Dimension Sty 
Linear - 3/32" Anal 





FIGURE 9-2.4 Specify the selection preference for dimensions 


Individual versus Automatic Dimensions: 
Revit defaults to Individual References option so the designer can deliberately select each 
reference to dimension to (Figure 9-2.5). 








Modify | Place Dimensions Wall centerline w Pick: Entire Walls 





Individual References 
A EE n 


Properties 


Linear Dimension Style J Auto Dimension Options x 
: DS" Ai 
Linear - 3/32" Artal See 

| New Dimensions w Edit Type L] Openings 


Centers 


Widths 


[C] Intersecting Walls 


[_] intersecting Grids 





FIGURE 9-2.5 Specify individual or automatic dimensioning 


Switching this option to Entire Wall, by default, will just add a dimension for the entire 
length of a selected wall. If Wall Faces is selected as well, the overall dimension 1s created as 
shown in the nest image (Figure 9-2.6). Again, this dimension was created by simply clicking 
on the wall (with the door and windows): one click to specify the reference and another to 
position the line. 
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Pity = 8" 


Ot 


FIGURE 9-2.6 Automatic dimension created — example 1 


When the Entire Wall options is selected, the Options button becomes active. Clicking this 
presents several options as shown in Figure 9-2.5. With the Options Bar set to Wall 


Centerlines and the Options dialog box set to Openings\Centerlines and Intersecting 
Walls, the string of dimensions shown below is automatically created (Figure 9-2.7). 


a' e, g" g = o" + z; G" 3! 2 6" 4! _ g" = > o" 


FIGURE 9-2.7 Automatic dimension created — example 2 


In this next example, Figure 9-2.8, with the Options Bar set to Wall Faces and the Options 
dialog box set to Openings\Width and Intersecting Walls, the string of dimensions 
shown below is automatically created. 


g" P. a ake = ge 8" Tn R" a' z g" - 8" 8" = ore wx hae =- J" B" 
l ad k aa 4 


FIGURE 9-2.8 Automatic dimension created — example 3 
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Linear - Dimension 


Use this tool to force Revit to maintain horizontal and vertical dimension segments or 


strings. 





This tool will automatically pick points rather than the face of 
an element. In the example shown to the night, after picking the 
two points to be dimensioned, the direction the mouse 1s moved 
(in this case, up or to the left) will determine if the dimension is 
horizontal or vertical—pressing the Space Bar will also toggle 
between the two orientations. 


If the model is adjusted, these dimensions will automatically 
update regardless of which view they are in. Similarly, if one of 
these elements are deleted, these dimensions will also be deleted. 


Angular - Dimension 
Use this tool to indicate the angle between two references. 


o - 0" 





O 


i 
N 





Using the angular tool provides a way to measure the angle between 
two elements. In the example to the right, the dimension could be in 


I5 00 7 


three different positions: one where it is, one in the lower right and the 


larger obtuse angle on the left. 


If the two references are modified the angular dimension will update no 


matter which view it 1s 1n. 
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Radius - Dimension 


Use this tool to indicate the radius of an arc or circular reference. This can be the edge of a 


floor, wall, duct or detail lines. 





By default, the Radius dimension extends to the center 

point of the arc or circle. If a plan view is cropped, and 

Annotation Crop 1s active for the view, the center point 
must be visible within the cropped area. 


Once the Radius is placed, the radius dimension can be 
selected and the grip at the center point can be 
repositioned closer to the arc. Additionally, it is possible 
to turn off the Center Mark symbol via the Type 
properties. However, in some cases the location of the 
center mark itself should be dimensioned so the 
contractor can accurately position the element within the 


building. 


Diameter - Dimension 





Use this tool to indicate the diameter of an arc or circular reference. This can be the edge of 


a floor, wall, duct or detail lines. 





Arc Length - Dimension 


Use this tool to measure the length of a line along a curved reference. This can be the edge 


of a floor, wall, duct or detail lines. 
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Spot Elevation - Dimension 
Use this tool to indicate the elevation of a surface. 


Steps to add a Spot Elevation dimension: 


e Review Type Selector and Options Bar selections 


e Select the reference 
e Click to place the location of the text and leader 





The elevation listed is based on one of three options as listed below. This is a Type Property 
called Elevation Origin. Thus, it is possible to use all three options, even right next to each 
other. 


Elevation Origin options for a Spot Elevation type: 
e Project Base Point 
e Survey Point 
e Relative 


Project Base Point: 
This option ts related to the level datum numbers in the 16'- 6" 


project. For example, the default templates which come with 
Revit have Level 1 at elevation 0’-0”. In this example, all Spot 
Elevations set to Project Base Point will be relative to 0’-0” within a project. 


Survey Point: 
The Survey Base point is an alternate coordinate system used 


to align with the actual position on earth and elevation above 
sea level. Thus, any Spot Elevation set to Survey Point will 
display a value relative to the Survey Point settings. For example, where the Level 1 
floor’s Project Base Point ts set to 0’-0” (or 100’-0”) the Survey value for Level 1 
might be 650’-0” to match the elevation numbers shown for the contours on the 
Civil Engineer’s grading plan. Revit has the ability to track both coordinate systems 
within the context of the Spot Elevation tool. 


116° - 6" 


Relative: 
When a Spot Elevation has the Elevation Origin set to Relative, 
the values listed are related to the plan view in which they are 


placed. 


6" 
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Spot Coordinate 
Use this tool to indicate the North/South, East/West position of a point with in the model. 





This feature can be used to indicate the position of one, or 
more, corners of the building on the site. This is usually 
relative to a predefined Survey Point which 1s relative to a 
bench mark or municipal coordinate system. On a typical =a 
commercial project this information is only provided on the 

civil drawings and therefore not required in the Revit model or documents. 


N 65' - 4 1/4" 
E -279' - 9 3/4" 


Similar to the Spot Elevation tool, the Spot Coordinate can also be set to Relative or Project 
Base Point. This could be used to position items within the project but is not practice in 
many cases as the contractor or installer would need to have a direct line of sight between 
the two points. 
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E 
Spot Slope 
Use this tool to indicate the Slope in a floor plan view or the roof Pitch in an elevation 


view. 





Plan views: " " 
In a plan view the Spot Slope can be used to indicate the 1° / 12 
slope of a floor, such as a ramp. However, as it currently e 


works, the Ramp element cannot have a Spot Slope 
annotation applied to it. Thus, ramps should be modeled as a sloped floor, which can 


have a Spot Slope applied. 


Elevation View: 
In an elevation view the Spot Slope can be used to 
indicate the pitch of a roof as shown in the example to 


the right. 


TIP: When placing the Spot Elevation on a hip roof, in 
elevation, use the Tab key to select the correct surface. 
By default the hip line will be selected, which is not the 
same slope as the roof face itself. 





The Spot Slope element has an Instance Parameter, in the Properties Palette, which toggles 
between Arrow and Triangle; the two options shown above. 


Modifying a Dimension 


When dimensions need to be modified, there are a few things to know. 
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Edit Witness Lines: 

after a dimension is placed, a 
wall or opening may be added, 
and rather than deleting a 
dimension string and adding a 
new one, Revit provides the 
Edit Witness Line tool. 
Simply select a dimension and 
click the Edit Witness Line 
button, shown to the night, 
from the Ribbon. Once active, 
click new references to add 
witness lines and click existing 
references to remove witness 
lines. 


Modify text: 
When a dimension ts selected, 


clicking on the text, the 
dimension value, the 
Dimension Text dialog appears 
(Figure 9-2.9). 
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Dimension Text x 


Note: this tool replaces or appends dimensions values with text and has no effect 
on model geometry. 


Dimension Value 


(@) Use Actual Value 21-3" 


(C Replace With Text 


Text Fields 
Above: 


po 


Prefix: Value: Suffix: 


| TT | 


Below: 


Po 


Segment Dimension Leader Visibility: | By Bement 


Lo ox fl owe |O a 


FIGURE 9-2.9 Dimension Text dialog 


Figure 9-2.10 shows the relative position of each of the “text fields.” 


When Replace With Text is selected, the dimension value can be replaced with text. 
For example, “PAINT WALL” or “EXISTING CORRIDOR WIDTH — VERIFY 


IN FIELD.” 


Revit will not allow a dimension value in the text replacement box. 


Above 


Prefix 21 - 8° Suffix 


Below 


FIGURE 9-2.10 Dimension text field positions 
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Reposition text: 


When a dimension ts selected, clicking and 
dragging on the text grip allows the text to be 
repositioned. 


When the text is moved past one of the witness 

lines, Revit will add a leader by default as A 
shown to the right (Figure 9-2.11). Right- N 
clicking on a dimension reveals related 
commands on the pop-up menu (Figure 9- 
2.12); selecting Reset Dimension Text 
Position will move the text back to the original 
location. 








to 10" 


FIGURE 9-2.11 Dimension Text leader 


Lock a Dimension: 


When a dimension ts selected, clicking the lock icon iii 

(Figure 9-2.13), will prevent that dimension value from Repeat [Wall: Architectural] 
changing. This will not prevent model elements from Recent Commands > 
moving, but to maintain the dimension value, both Label 

reference elements will move. For example, if a Edit Witness Lines 

dimension is locked between two walls which define a EQ Display 


Flip Dimension Direction 


corridor, moving one wall will move the other wall to 


; Reset Dimension Text Positi 
ensure the corridor width does not change. eset Dimension Text Position 


Hide in View > 
When elements are selected which are in some way nn eee ae : 
constrained, Revit will show the lock symbol. This is 7 ——, 


true even if the locked dimension 1s not visible in the 
current view (Figure 9-2.14). Clicking this icon will 
unlock the constraint. 


FIGURE 9-2.12 Right-click options 


When a locked dimension is deleted, Revit asks if the constraint should also be 
removed. Thus, it is possible to delete the dimension but leave the constraint in 
place. 





l "i 
21'-8 R, 

` 
FIGURE 9-2.13 Dimension selected FIGURE 9-2.14 Locked element 
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Drive the location of geometry: 


Like temporary dimensions, permanent dimensions can also be used to reposition 
geometry, such as walls, ducts and more. The key is to select the element to be 
repositioned first and then click on the dimension text. A common mistake 1s to 


select the dimension directly and then click the text. This only 
opens the Dimension Text dialog. Also, consider that Revit would 
not know which referenced element to move if just selecting the 
dimension and not the element; move the left one, move the right 
element or both equally? 


TIP: A temporary dimension can be turned into a permanent 
dimension by clicking the “dimension icon” below the temporary 
dimension text. 


Change Dimension Type: 


When a dimension 1s selected, click the Type Selector and click 
from the available options. Changing the type can affect the 


fie F 213/256 





FIGURE 9-2.15 
Temporary dimension 
selected 


graphic appearance, the rounding and when alternate units appear (e.g. metric). 


Create and Modify Dimension Types 


Sometimes it is necessary to modify a dimension type to match a graphically firm standard or 
a client requirement. Revit allows dimension types to be created and modified. Use caution 
changing dimension type as all dimensions of that type will be updated in the current project. 


These changes will not have any effect on any other projects or templates. 


To modify existing types, either start the dimension command and click Edit Type or select 
one of the “Types” options in the extended panel area of the dimension panel on the 


Annotate tab (Figure 9-2.16). 


Aligned Linear Angular Radial Diameter = Arc Spot Spot 


Spot 


Length Elevation Coordinate Slope 


Ze Linear Dimension Types a 

g Spot Elevation Types 
pP Angular Dimension Types 5 
é- Spot Coordinate Types 


It š i j 
g7 Radial Dimension Types 
Aa Spot Slope Types 


A7 Diameter Dimension Types 
{A Dimension 


FIGURE 9-2.16 Editing Dimension types 
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To create new Types, click the 
Duplicate option in the Type 
Properties dialog. 


Figure 9-2.17 shows the various 
options which can be changed. 


One option is Units Format. 
Selecting this option opens the 
Format dialog shown in Figure 9- 
2.18. Notice a dimension style can be 
tied to the Project Units as set on the 
Manage tab. Un-checking this option 
allows this dimension style to round 
in a specific way and do a few other 
things like “Suppress 0 feet:” and 
control the symbol (e.g. monetary 
symbol). 


Setting up all dimension styles 
typically needed in a template file will 
save a lot of time and help to 

enforce a firm’s standard. 


TIP: 'To see how many instances use 
a specific dimension style in a 
project, select one and then right- 


Type Properties x 


Family: System Family: Linear Dimension Style ~ Load... 
we (pera 7 


Type Parameters 










aa eee p eee 
aie eee gat 
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Equality Formula Total Length = 


Equality Witness Display. Tickandline 


Lx [ct |e 


<< Preview 


FIGURE 9-2.17 Dimension type properties 


click and pick Select All Instances > In Entire Format x 


Project. The total number selected will be listed 
in the lower right corner of the screen by the 


filter icon on the status bar. 


C] Use project settings 
Units: Feet and fractional inches v 


Rounding: 
To the nearest 1/32" ~~ 


Suppress trailing 0's 
Suppress 0 feet 
[_]Show + for positive values 
[ ]Use digit grouping 


[_] Suppress spaces 
E E 


FIGURE 9-2.18 Dimension unit format 
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Dimension Equality 


When a dimension string is selected, an EQ symbol appears with a red slash through it as 
seen in Figure 9-2.19. Clicking this toggle will make all dimension segments, in that string, 
equally spaced between the two ends. 





FIGURE 9-2.19 Dimension string selected and EQ symbol pointed 


The image below (Figure 9-2.20) shows the result of clicking the EQ icon; the walls, 
windows and door all moved with the now equally spaced witness lines. Notice the EQ icon 
no longer has a slash through it. If one of the end walls are moved, all elements are moved 
to remain equally spaced. Setting the Dimension’s Equality Display property to Value 
shows the dimension value rather than the “EQ” abbreviation. 


EQ 


EQ EQ EQ EQ EQ EQ 


oP 7 oP | oP 1 of | P 1 oP 





FIGURE 9-2.20 Dimension string with equality activated 


EQ 


A s G” a! = 6" a a 6" 3 = 6" 3! = 6" Ss = 6" 


Sp gp 


fs i j Po 
jep, | _ | 





FIGURE 9-2.21 Dimension string with equality activated and dimension value shown 
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Exercise 9-3: 





Tagging 


This section will study how tags work in Revit. This is an important feature in Revit, one 
used extensively by designers. This feature 1s often used on casework and ductwork as well 
as many other elements within the Revit model. 


0 fo =. Beam Annotations “7, View Reference w 


ya Multi- Category Room Taq 129 Tread Number 
Ioi Ty gory E 9 


Category All ngn Material Tag [A Space Tag oF Multi- Rebar ~ 
Tag ¥ 


Keynote 


The basic premise of a ag is to be able to textually represent, in a drawing view, information 
found within an element. That is, an Instance or Type Parameter. One example found in nearly 
every set of construction documents ts the door tag. This tag in Revit has been set up to list 
the contents of a specific doors Mark parameter, which is an Instance Parameter. 


The process to tag an element 1s simple: 
Select the Tag by Category tool from the Quick Access Toolbar. 
Adjust the settings on the Opions Bar if needed. 


Click the element(s) to be tagged. 


FYI: Different tags are placed based on the category of the element selected. 


Click the Modify button or press the Esc key when done. 





A fag is view specific, meaning if you add the tag to the Level 1 Finish Plan, it will not 
automatically show up in the Level 1 Furniture Plan. If you want the tag to appear in two 
Level 1 plan views, you need to add it twice. (TIP: Use Copy/Paste.) The advantage is you can 
adjust the tag location independently 1n each view. One view may have furniture showing 
and the other floor finishes. Each view might require the tag to be in a different location to 
keep it readable. 


Tags are dependent on the element selected during placement. You cannot simply move a 
tag near another similar element and expect Revit to recognize this change. Similarly, if an 
element is deleted, the tag will also be removed from the model, even if the tag is in another 
view in the project. 


The image below has several tags added to a floor plan view. All the listed information is 
coming from the properties of the elements which have been tagged. For example, the “M1” 
tag within the diamond shape is listing the wall type (1.e., [ype Mark). Because the wall tag(s) 
is/are listing a Type Parameter, all wall instances of that type will report the same value, i.e., 
“M1.” The door number “1” 1s reporting the element’s Mark value, which is an Instance 
Parameter. Therefore, each door instance may have a different number. Notice some tags 
have the Leader option turned on. ‘This ts especially helpful if the tag is outside the room. 
Any 3D element visible in a view may be tagged, even the floor. In this case the Floor Tag 1s 
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actually reporting the Type Name listed in the Type Selector. ‘The leader can be modified to have 


an arrow or a dot. 





Generic - 12" 





FIGURE 9-3.1 Floor plan with tags added 


All of these tags were placed using the same tool: Tag by Category. Later you will learn how to 
specify which tag gets used for each category (e.g., walls, furniture, floors, windows, etc.). 


The section / interior elevation below (Figure 9-3.2) shows many of the same elements 
tagged, as were tagged in the floor plan view on the previous page. If the wall’s Type Mark is 
changed, the wall Tag will be instantly updated in all views: plans, elevations, sections, and 
schedules. 


The tags had to be manually added to this view. They are not added here automatically just 


because you added one 1n the floor plan view, unlike when you add a section mark. If the 
view is deleted from the project, all these tags will automatically be deleted. 
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Some tags can actually report multiple parameter values found within an element. For 
example, the Cezling Tag used tn this example lists the Type Name, the ceiling height, and 
has fixed text which reads “A.F.F.” Many tags can be selected and directly edited, which 
actually changes the values within the element. Changing the 8’-0” ceiling height will actually 
cause the ceiling position to change vertically. 


It is possible to tag an element multiple times. You could add the same tag more than once. 
In the example below, you could place a Wall Tag on each side of the door. You can also 
add different tags which report different information from the same element. The Wall Tag 
“M1” and the Material Tag “PT-1” are two different tags extracting information from the 
same wall. 


2x4 ACT System; 
8 -0 AFF: 



































FIGURE 9-3.2 Section / interior elevation with tags added 


Most design firms spend a little time adjusting the provided tags to make the text a little 
smaller and modify or delete the line work. This can easily be done by selecting a tag and 
then clicking Edit Family on the Rzbbon. Revised tags can then be loaded back into the 
project and saved to a company template for future use. 


With the more recent versions of Revit it is now 
possible to add tags in 3D views (Figure 9-3.3b). J 

Before tagging a 3D view, you must Lock it j 
(Figure 9-3.3a) to prevent changing the view yer EEk O dohi 9 Ca i GTR «® 


and interfering with the position of the tags FIGURE 9-3.3A Locking a 3D view 
relative to the elements being tagged. 


When the Leader option ts off, the tag is placed centered on the elected element. This initial 


position is not always desirable (e.g., note the D1 and C1 tags below) and you must move 
each tag so it is readable. 
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Generic - 12" 


FIGURE 9-3.3B Locked 3D view with tags added 


It is not possible to add Room Tags to 3D views yet. 


It is helpful to understand where the information displayed in tags is stored. It is often 
necessary to change these values. In Figure 9-3.4 you can see that “PT-1” is the Description 
for the Material assigned to the wall type. 

TIP: To find the Material assigned to a specific wall type: Select the wall È Edit Type È Edit 


Structure > observe the Material column. 
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Material Browser - Gypsum Wall Board 











lron, Ductile 





Identity | Graphics Appearance Physical Thermal 


Descriptive Information 


e 


Product Information 
















Name | Gypsum Wall Board 


Description | PT-1 





Class Paint 
Comments ii E 


Keywords 


Manufacturer | 
Model | 






FIGURE 9-3.4 Material description value used in Material Tag 


A wall’s Type Mark is found in the Type 
Properties dialog; select a wall > Edit 
Type from the Properties Palette. Notice in 
Figure 9-3.5 that the Type Mark is set to 
“M1.” If you were to edit this value, all 
the tags for this wall will be updated 
instantly. 


Seeing as all the information displayed 
in a tag is actually stored in the element 
being tagged, you will never lose any 
information by deleting a tag. 


FYI: A tag will move with the element 
even if the element is moved in another 
view where the tag is not visible. 


Type Properties x 


Family: System Family: Basic Wall v Load.. 
Type: [benere | [O Deae e ____4 tae 
Type Parameters 


Parameter Value i) 


Heat Transfer Coefficient w) 
Thermal Res istance (R) = 









Seceecescememsmecescescmcnsscecnscmemsnecessememsnsecsenscmsmsmescsccnsmsmssengssemsmendh seecat 





Thermal mass 





Type image. E : i 
Dei a mn on eee As 
ayy Se at ea enter In Fe eer 
pense Sa a 
Type ies Resear eect eimai erga 
ia NES TAES ENE EAA: Ea F 
Assembly Des scription a BE aaae 
En EA -aii a aa n 
eal sg ae A ee a 
a me E e 


MrprmssprarSENSEIrAKSENESSAANDENEINASNASENINSEENBESTANETEATSINEDENASATSESENSAAEIESENESEANESENEIUNANSENESENENASESIASEENANSINNENEAASINEDEENAAEIDENNSAFOPEFETSEAINSEENSEANNASEE ESENE NETEN EE AEE 





[ <<Prevew | [oœ [| coa |E e 


FIGURE 9-3.5 Selected wall’s Type Mark value used in 
wall tag 
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The image below (Figure 9-3.6) shows the settings available on the Options Barwhen the Tag 
tool is active. 


e The tag can only be Horizontal or Vertical. 
e Clicking the Tags... button allows you to specify which tags are used when multiple 
tags for the same category are loaded 1n the current project. 
e Checking the Leader option draws a line between the tag and the element. 
© Attached End: the leader always touches the tagged element. 
O Free End: allows you to move the end of the leader. 
e Length: This determines the initial length of the leader. 








Modify |Tag | [© Horizontal x | Tags... | [7] Leader Free End w fll 1/2" 






Properties [£] “Attached End 
- aie gle | 
FIGURE 9-3.6 Tag options during placement 
When clicking the Tags. _ button Loaded Tags And Symbols x 


Select an available Tag or Symbol Family for each Family Category listed 
Note: Multi-Category Tag Families are not shown below. 


Loaded Tags 


you get the Loaded Tags dialog 
as shown in Figure 9-3.7. 


Notice some categories do not Loaded Symbols ^ 





Landings Stair Landing Tag 


have a tag family loaded. If you 
tried to tag a Casework element, 
Revit would prompt you to load a 


Runs 


Stru ctural Bea m Syste... 


Structural Colurnns 


| Stair Run Tag : Standard 
| Structural Beam System Tag 


_... Structural Connections — 
tag. o. Structural Foundations | | 
Structural Framing | Structural Framing Tag : Boxed 
- Structural Rebar 
Structural Rebar Coup... | 


Structural Stiffeners 


Clicking on a tag name in the 
right-hand column will allow you = — 
to select from multiple tag TE — 


: | Wall Tag : 1/2" 
types/ families, if available in the Windows | Window Tag v 
: < > 
current project. 
Sd Ee a T 


If you use one tag type in plan 
views and another in elevation 
views, you would visit this dialog 
just before tagging in plan views and then again adjust before tagging in elevation views. 


FIGURE 9-3.7 Loaded tags dialog 


FYT: It is possible to just let Revit place the default tag and then select the placed tag and swap it 
out via the Type Selector. 


TIP: If you want to swap several tags with another type: Select one of the tags È right-click > 
Select All Instances and then pick either Visible in View or In Entire Project. Yoz 
now have all the tags selected and can pick something else via the Type Selector. 
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The reader should be aware that some tags may be placed automatically when content is 
being added to the model. For example, when placing a door, the Rzbbon has a toggle called 
Tag on Placement (Figure 9-3.8). When this is selected, which it is NOT by default, a door 
tag is placed next to every door. Note that the tag is only added to the current view, which 
could be an elevation, plan, etc. 


You typically want to turn this off in the early design stages as the tags will just get in the 
way. Also, existing elements are not usually tagged, thus you would toggle this option off so 
you do not have to come back and delete the tag later. 








FIGURE 9-3.8 Tag on Placement option 


them at some point. The easiest way to do this is by using the Tag AI tool; this tool 

used to be called Tag AY Not Tagged. When you use this tool, you can add a door tag Ai 
to every door in the current view that does not already have a door tag. This is great 

on large projects with hundreds of doors and you want to make sure you do not miss any. 
You may still have to go around and rotate and reposition a few tags, but overall this is much 
faster! 


If you did not add tags, or some were deleted along the way, you will need to add fo 
Tag 


Before concluding this introduction to tags we will take a brief look at how tags are created. 
If you select a tag and then click Edit Family on the Rzbbon, you will have opened the tag for 
editing in the Family Editor. Keep tn mind that your project is still open in addition to the tag 
family. 


If you select a furniture tag and edit it you will see text (sample value shown) and four lines 
(Figure 9-3.9). Here the lines can be selected and deleted if desired. Also, the text can be 
selected and then you can click Edt Type to change the text properties (e.g., height, font, 
width factor, etc.). 


. . > Y, +j i ti i 
If you select the text and then click the Edit Label option on EY — 
the Rzbbon, you can change the parameter being reported, or E e E 
report multiple parameters (Figure 9-3.9). 





| oebet 1 a= il, | alee 


TIP: Open a tag family, edit tt and then do a Save-As to make a new tag type. 


9-37 


Design Integration Using Autodesk Revit 2017 





Edit Label 


Select parameters to add to the label. Parameters will be combined into a single label. 


Enter sample values to represent this label in the family environment. 


Category Parameters Label Parameters 


Select available fields from: 


Furniture 





Assembly Code 
Assembly Description 


Description fa 
Family Name 
IfcGUID 
Manufacturer 
Mark 

Model 

OmniClass Number 
OmniClass Title 


a= S100 eL ei 


Ht: 








Furniture tag with 


label selected 





FIGURE 9-3.9 Editing a tag label in the family editor 


In the Edit Label dialog above you can click 
the New icon in the lower left to load a 
Shared Parameter which allows you to create a 
tag which reports custom information. See 
the next section for more on this topic. Also, 
the last icon all the way to the right of the 
“New” icon allows you to override the 


formatting for numeric parameters (Figure 9- 
3.10). 


This concludes the introduction to using tags 
in Revit. The next section continues this 
discussion with a more advanced concept 
called Shared Parameters. 
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E Wrap between parameters only 





+, 
g 


© 


Format pa 


C] Use project settings 
Units: Currency A 
Rounding: Rounding increment: 
0 dedmal pacs “| 1 
Unit symbol: 
C] Suppress trailing O's 
Suppress 0 feet 
Show + for positive values 
[C] Use digit grouping 


Suppress spaces 


Lx J| coe 


FIGURE 9-3.10 Editing a label’s format 


Annotation 


Exercise 9-4 





Shared Parameters 


FYT: You will not be using Shared Parameters in the tutorial but this information ts essential for a 


designer to be proficient and properly leverage Rerit’s power. 


Introduction 


Revit has many features which are unique when compared to other building design 
programs; one of these is Shared Parameters. The main idea with Shared Parameters is to be able 
to manage parameters across multiple projects, families and template files. This feature 
allows Revit to know that you are talking about the same piece of information in the context 
of multiple unconnected files. Here we will cover the basics of setting up Shared Parameters, 
some of the problems often encountered, and a few tricks. 


The main reason for using Shared Parameters is to make custom information show up in 
tags; however, there are a few other uses which will be mentioned later. In contrast, a 
Project Parameteris slightly easier to make 1n a project but cannot appear in a tag; Revit 
has no way of knowing the parameter created in the family, info to be tagged, and the 
parameter created in the tag are the same bit of information. Both Project and Shared 
Parameters may appear in schedules. 


The image below depicts the notion of a common storage container (1.e., the Shared 
Parameter file) from which uniquely coded parameters can be loaded into content, 
annotation and projects. This creates a connected common thread between several otherwise 


disconnected files. 
Shared Parameter File 


+i e | 
b 
UNIT LOC ATION MANUFACTURER'S SERVES 
No, DESIGNATION 


D =a / BSG SERIES 80 2x2x9 1/28 HEATING WATER 


MECHANICAL REQUIREMENTS 





Content Tags Projects 
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Shared Parameter File 


Creating a Shared Parameter is fairly Edit Shared Parameters x 
straightforward, but afterwards, 

. Shared parameter file: 
managing them can be troublesome. 


|_Standards\Firm Shared Parameters. txt 
Select Manage > Shared Parameters 


from the Rzbbon to open the Shared Petameter croup: 

Parameters dialog box (Figure 9-4.1). 

This dialog basically modifies a simple Parameters: ee 
text file which should not be edited z 


manually. If a text file has not yet been 
created, you will need to select the 
Create button and provide a file name 


and location for your Shared Parameter Delete 
file. Groups 

New... 
It is important to keep in mind that this ey 


file will be the main record of all your 
Shared Parameters. From this file you 





create Shared Parameters within Projects, ee aa Help 
Templates and Families. Therefore, it 
is ideal to only maintain one file for FIGURE 9-4.1 Edit Shared Parameters dialog 


the entire firm, even if you have 

multiple locations. Of course, there 1s 

always an exception to the rule. This single file should be stored on the server and the 
software deployment should be set up to automatically point user computers to the Shared 
Parameters file. This can also be done manually by clicking the Browse button in the Shared 
Parameters dialog. 


Once a Shared Parameter is loaded into a project, template or family, the text file is no longer 
referenced. So you technically do not need to send this file with your project file when 
transmitting to a consultant or contractor. 


The name of the file should be simple and easy to find. You should create a new text file for 
each version of Revit you are using; include this in the file name. Some newer parameter 
types will cause older versions of the software to reject the text file. 


Creating a Shared Parameter 


Open the Shared Parameters dialog box. Here you can easily create Groups and Parameters. 
Groups are simply containers, or folders, used to organize the multitude of parameters you 
will likely create over time. When starting from scratch, you must first create one Group 
before creating your first Shared Parameter. 


To create a new Group, click the New button under the Groups heading. In a multi-discipline 


firm you should have at least one group for each discipline. Parameters can be moved 
around later so do not worry too much about that at first. 
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Click the New button under the Parameters heading Parameter Properties x 
to create a new parameter in the current Group. You on 
only need to provide three bits of information: 
Discipline: 
© Name Common M 
e Disciplin e Type of Parameter: 
Length we 
e Type of Parameter 
Tooltip Description: 
e To oltip <No tooltip description. Edit this parameter to write a custom... 
Edit Tooltip... 


In this example, see image to the right (Figure 9-4.2); 
; «c dth” Cancel 

we will create a parameter called “Clear Width 

which will be used in our door families (but can be Tieme ð4a t attine Parameter Properties 

used with other categories as this is not specified at 

this level). The other standard options, such as Instance versus Type, are assigned when the 

parameter is set up in the project or family. 


The Discipline option simply changes the options available in the Type of Parameter drop- 
down. The Type of Parameter drop-down lets Revit know what type of information will be 
stored in the parameter you are creating. Many programing languages require parameters to 
be declared before they are used and cannot later be altered. Revit is basically a graphical 
programming language in this sense. 


The Edit Tooltip button allows a description of the parameter to be entered. Anyone 
working in the project will see the description when they hover their cursor over the 
parameter in the Properties Palette or Edit Type dialog. 


When a new Shared Parameter is created, a unique code 1s assigned to it. The image below 
(Figure 9-4.3) shows the code created for the “Clear Width” parameter just created. For this 
reason, it is not possible to simply create another Shared Parameters file a few months from 
now and have it work the same. 





J Firm Shared Parameters-tst - Notepad 


File Edit Format View Help 


# This i5 a Revit shared parameter Tile. 
# DO not edit manually. 
*META WERSION MINVERSION 





META 2 1 
*GROUP ID NAME 
GROUP 1 Architectural 


*PARAM GUID NAME DATATYPE DATACATEGORY GROUP VISIBLE 
PARAM  3a7589f4-9300-4203-9e93-39f848e96688 Clear width LENGTH 1 1 4 
pii lit oy i echt 


FIGURE 9-4.3 Shared Parameters text file 


Creating a Shared Parameter in a Family 


Now that you have created the framework for your Shared Parameters, 1.e., the text file, you 
can now begin to create parameters within content; the next section covers creating Shared 
Parameters in project files. 
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Open a family file — in this example we will open 
the Door - Single — Panel.rfa file 
(C:\ProgramData\ Autodesk\RVT 

2017 \Libraries\US Imperial \Doors). Select the 
Family Types icon. Click the New Parameter 
icon on the lower-left (Figure 9-4.5). Now select 
Shared parameter and then the Select button (Figure 
9-4.4). This will open the shared parameter text 
file previously created. Select “Clear Width” and 
then OK. 


Now you only have two bits of information left to 
provide. Is the parameter Type or Instance and what 
is the “Group parameter under” option? This 
controls which section the parameter shows up 
under in the Properties Palette. 


Notice how the bits of information specified in 
the Shared Parameters file are grayed out here. 


Parameter Properties x 


Parameter Type 
() Family parameter 
{Cannot appear in schedules or tags) 








(@) Shared parameter 
{Can be shared by multiple projects and families, exported to ODBC, and 
appear in schedules and tags) 
| Select... Export... 
Parameter Data 
Name: 
Clear Width O Type 
Discipline: 
Common @ Instance 
Type of parameter: Li Reportng Parameter 
eave z {Can be used to extract value 
=a from a geometric condition and 
Group parameter under: report itin a formula or as a 
; : schedulable parameter) 
‘Dimensions Le 
Tooltip description: 


<MWo tooltip description, Edit this parameter to write a custom tooltip, Custom ti, 


How do I create family parameters? 


es | a 


FIGURE 9-4.4 Parameter properties 


They cannot be changed as this would cause discrepancies between families and project files. 


This information ts hard-wired. 
























Family Types bs 
Typename: 36" 84" {v| ja m ty 
| | 
Function Interior = 
Panel Material ‘Wood - Birch - Solid Stained L = 
Trim Material Paint - Sienna 
Analytic Construction ‘Wooden E 
nce (R) 2.5876 (hft A/BTU SSC PITTITTITII 
DOOR = l 
Heat Transfer Coefficient (:0.3865 BTU/(h-t*-"F) = : = 
f 5 nT TE +E 3} st | Manage Lookup Tables | 
How do I manage family types? [ «x | | fet | | Ay | 





FIGURE 9-4.5 Family Types in family editor environment 
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Once the parameter has been created in the family it can be used just like a Family Parameter. 
In this example we created a formula to subtract the frame stops and the hinge/door 
imposition on the opening (Figure 9-4.5). Keep in mind that this value could now appear in 
a custom tag if desired, thus listing the clear width for each door in a floor plan. Maybe the 
code official has required this. Using Shared Parameters is the only way to achieve this short of 
using dumb text, that 1s, text manually typed which does not change automatically. 


Next we will look at creating a door tag that lists the clear width. This is similar to the steps 
just covered for the door family as a tag is also a family. The only difference is this parameter 
will be associated to a Label. 


Open the default Door Tag.rfa family (location: C:\ProgramData\Autodesk\RVT 
2017\Libraries\US Imperial \ Annotations \ Architectural). Do a Save As and rename the file 
to Door Tag — Clear Width.rfa. Delete the linework, if desired. Select the text and click the 
Edit Label button on the Rzbbon. In the Edit Label dialog you need to create a new parameter 
by clicking the icon in the lower left, see image below. Your only option here ts to select a 
Shared Parameter, as previously mentioned, only Shared Parameters can be tagged. Once the new 
parameter is created, click to move it to the right side of the dialog, in the Label Parameters 
column. Next, select the original Mark parameter and remove it. Finally, edit the Samp 
Value to something like 2’-10"; this is what appears in the family to give you an idea of what 
the tag will look like in the project. 


Select parameters to add to the label. Parameters will be combined into a single label, 
Enter sample values to represent this label in the family environment. C] Wrap between parameters only 


Category Parameters Label Parameters 
Select available fields from: M 









Parameter Name i Sample Value Suffix | Break 
Doors Mark i : :101 : : 


Construction Type = 


Frame Material 
Frame Type 


Head Height 


Parameter Type 


Shared parameter Shared Parameters x 








Choose a parameter group, and a parameter. 


Es SA Parameter group: 
Architectural Ww 
Parameter Data 
Parameters: 
Name: a mrs 
<No parameter selected > pete Edit... 


Discipline: 





Type of Parameter: 


Cancel 
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FYT: The Mark parameter could be left in the tag tf you wanted both the Mark and Clear 
Width zo appear together. The other option is to have two separate tags which can be moved 
independently. Keep in mind it is possible to tag the same element multiple times. In this case you 
would have two door tags on the same door, each tag being a different type. 


Load your new door and door tag families into a new project file. In the next section you 
will see how these work 1n the project environment. 


Using Shared Parameters in a Project 


Now that you have your content and tags set up you can use them in the project. First, draw 
a wall and then place an instance of the Szagle — Flush door (turn off Tag on Placement). Select 
the door and notice the Car Width parameter is showing up 1n the Properties Palette; 1t is an 
Instance Parameter. Add another door to the right of this one and change the width to 30” via 
the Type Selector. Notice the Clear Width value has changed. 


Next you will tag the two doors. Select the Tag by Category icon from the Quick Access 
Toolbar. Uncheck the Leader option and select each door. In the image below, the tag was also 
set to be Vertical via the Options Bar. If the tag placed is the door number, select the door tag 
and change ıt to the Car Width option via the Type Selector. 


TIP: Ifthe text does not fit on one line you hare to go back into the family and increase the width 
of the text box and reload the family into the project. 





Things to Know 


Only content which contains the Shared Parameters will display the parameter placeholder in a 
project. Try loading another door family (e.g., Double — Flush) into your test project without 
changing it in any way. Place an instance and then notice the Car Width option does not 
appear in the Properties Palette. This means all content must have the Shared Parameter added to 
it. It is possible to create a Project Parameter, in the project/template file, but you have to 
specify Instance or Type. If this varies you cannot use a Project Parameter. The Project Parameter 
takes precedence and will change loaded content. 


Selectively associating parameters with content is a great trick when it comes to certain 
categories having a variety of items, such as Furniture or Mechanical Equipment. Only loading 
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Shared Parameters into file cabinets or Air Handling Units (AHU) will make it so those 
parameters do not appear in your lounge chairs or VAV boxes. 


FYI: This also works mith Family Parameters but this information cannot be tagged or 
scheduled. 


Dealing with Problems 


«A number of problems can be created when Shared Parameters are not managed properly. The 
most common is when two separate Shared Parameters are created with the same name. This 
often happens when new users delete or otherwise lose a Shared Parameter file. ‘They then try 
to recreate it manually, not knowing that the unique code, mentioned previously, 1s different 
and Revit will see this as a different Shared Parameter. The first place this problem typically 
shows up is when a schedule in the project has blank spaces even though the placed content 
has information in it. In this case, the schedule is using one specific version of the Shared 
Parameter and only the content using that same version of the Shared Parameter wall appear in 
that schedule. 


The fix for this problem ts to open the bad content and re-associate the parameters with the 
correct Shared Parameter. It is not necessary to delete the bad parameter, which is good as this 
could cause problems with existing formulas. 


If you get content from another firm you are working with and they have used Shared 
Parameters it is possible to export those parameters from the Family Editor into your Shared 
Parameter file. They will initially be located in the Exported Parameters group but can then be 
moved to a more appropriate location. This allows that unique code to be recreated in your 


file. 


If you have a Shared Parameterwith the same name as another firm’s Shared Parameter, and you 
are working on the same model, that is a problem. You will have to decide whose version to 
use. There are some tools one can use to add and modify Shared Parameters in batch groups of 
families. One ts found in the new Extensions for Revit 2017, which is available via the 
subscription website. 


Conclusion 


Using Shared Parameters is a must in order to take full advantage of Revit’s powerful features. 
Like any sophisticated tool, it takes a little effort to fully understand the feature and its 
nuances. Once you have harnessed the power of the feature and implemented 1t within your 
firm’s content and templates you can be much more productive and have less potential for 
errors and omissions on your projects. 
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Keynoting 


This exercise will present an overview of the keynoting system in Revit. There are no steps 
to be applied to the project in this section. At the end of the next chapter, Chapter 10 - 
Elevations, Sections and Details, you will apply some of these concepts. 


Hybrid Method 


A simple way to manage keyed notes is to use a custom Symbol family with the symbol and 
descriptive text, where the text visibility can be toggled off per family instance. Thus, the 
keyed notes are placed in plan with the text hidden and the same keyed notes are also placed 
in a legend (or drafting view) with the text visible. 


Notice in the plan view below, the keyed note is selected and the custom instance parameter 
Description Visible is toggled off (Figure 9-5.1). 







So OA 6.9 F&F! 






S ructure Systems nset Annotate Analyze Massing £ $ it e Collaborate iew Manage Add-Ins | Modify | Generic Annotations | | 
26 IE Cope ~ GJ - gk Ry Dl | Gi ojo Q h c _ e C] Leader: 
B| gaot- © tea +t On = oo sg O70) gdt |` 
EY GF Join ~ L R + Q) i" =| =| Xx g” 7 Eo | Family | zA Remove | 77 
Select + | Properties | Clipboard | Geometry | Modify | View | Measure | Create Mode Leader 


RAR ee a aig ee oo 
WIOGIT | GEREMC Annotations 


Properties x J 





Keynote Symbol_Plan 





Note Number 01 i 
we 
Generic Annotations (1) se Edit Type 
Graphics a 


Description Visite LaLe 


b Partner / principal ><? 


office g a 
247 SF 


& Or DH, O 


FIGURE 9-5.1 Keyed note in a floor plan view with ‘Description Visible’ toggled off 
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The next image shows the same family placed and then selected 1n a Legend view. In this 
view the Description Visible is checked (Figure 9-5.2). 





Bae 7 - =e iil EE a Autodes ae - Not For Resale Version - 
x K Cope BS fi Nk) DW |] ga ve ? + = 3 
D Gicut+ E E #- 
Ra "o k ta C) a. gl 
E y Pin i Sta A x | 
Select ¥ | Pro operties| Clipboard | Geometry Modify View [M easur 


Modify] Genenc Annotations 
Properties x 


SY 


2 


© 





3 


Properties help Apply 


rojed Prowser: Law Office RTC-Asia Interior Desi... X 
» Cafe - Cropped View 
Displaced Elements View 
Hallway 
Level 2 Open Office Looking West 
Mech Room View 
Presentation - Large Conference Room 
Small Offic 
i hee Wide Impr — Looking South 
B Elevations (Building Elevation) 
6- Elevations (Interior Elevation} 
LUNCHROOM ELEVATION - NORTH 





> © 


es 


MEN'S PUBLIC RESTROOM ELEVATION - 
WORKROOM ELEVATION - NORTH 
-iia 


The image to the right shows the type 
properties for keyed note number 1. 
Notice the Keynote and Description are 
type parameters. This helps prevent 
someone from using the same number 
multiple times with a different description. 


This method requires a different family for 
each plan type: e.g. Plan, Finish, Demo, 
Code, Etc. Each family having one type for 
each note. 


FYI: This example uses the Multiline 
parameter introduced in Revit 2016. 


KEYED NOTES 


<1> COVER THIS WALL WITH WC. 1 
FROM FLOOR TO 32" AND 
PROVIDE WOOD TRANSITION 
TRIM PER SPECIFICATION 


CURTAINWALL SYSTEM WITH 
SAGE ELECROCHROMIC 
GLASS SYSTEM 


PROVIDE SS CORNER GUARD 


WOOD WINDOW SILL 





nnu see ena Rae eR aa OY, 
FIGURE 9-5.2 Keyed note in a legend view with ‘Description Visible’ toggled on 





"(eh D = 


Pye | Edt 
fo @ | Family 


e | Create 


Law Office RTC-Asia Interior Design A15.rvt - Legend: KEYED NOTES_FLO 
"Modite | Genent 





Annotations |= G)~ 


A Add 


Mode Leader 


Family: ‘Keynote Symbol_Plan v Load... 
Type: [Note Number 01 v Duplicate 

Rename 
Type Parameters 





pm bsc pti on 











COVER THIS WALL WITH WC. 1 FROM FLOOR TO 327 AND F 
 <<¢Preview | | | 
= | i OK | Cancel 





FIGURE 9-5.3 Type properties for selected key note 
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Material Keynotes 

We often want to identify a material in the model with “smart” text. In this case, we are 
talking about a Revit material defined within a System Family (e.g. Wall, Ceiling, Floor), a 
Loadable Family (e.g. Furniture, Casework, Doors, etc.) or Painted on a surface (which 
overrides the material defined in the Family). 





























There are two ways to 








i ; ea + ‘a View Reference 
identify materials within fw © F ja ? 

; ; e Multi- Category Room Tag 169 Tread Number 
a Revit model (Figure Tagby Tag pr E = 





Space Tag ÊF Multi- Rebar ~ 
Tag ¥ 






9-5.4): :| Category All 












i Element Keynote 
© y 


Ea User Keynote 


Keynoting Settings 


FIGURE 9-5.4 Material keynote and tag tools on the Annotate tab 


e Material 


Keynote 





e Material Tag 


FYT: It should be pointed out that even though we can define multiple materials for some 
elements, e.g. several layers within a wall (Brick, Insulation, Studs, Gypsum Board, Etc.), we 
can only keynote/tag a material exposed in a view—1.e. we can click on it. Materials hidden 
within a wall or equipment family cannot be tagged. 


The two examples, Material Keynote and Material Tag, are shown in the image below— 
referencing the wall and the wall/base cabinets (Figure 9-5.5). The boxed text is a Keynote 
and the adjacent text is a Material Tag. 
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FIGURE 9-5.5 Material keynote applied to two elements (wall and cabinets) 
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Both values represented in the previous image are defined within the Material Browser as 
seen in the image below (Figure 9-5.6). 


e Material Keynote > Keynote 
O The value must be selected from the Keynote file (more on this later) 
e Material Tag > Mark 


O The user can enter any value here 


Material Browser - Gypsum Wall Board - PT4 ? x 
Project Materials: All w} O » Name | Gypsum Wall Board - PT4 


Search results for "pt D tios kamalia 




















Mame i Description | Interior finish 
CPT5 Class | Paint = 
t Comments | ACCENT WALL COLOR. 
CPT8 Keywords | Paint 
— > Product Information 
CPT9 Manufacturer | SHERWIN-WILLIAMS 
p- Wodel | SW6040 LESS BROWN 
á Gypsum Wall Board - PT1 = 
i. Cost 
p URL “ff in-willi f ai m í f 
Al Gypsurn Wall Board - PT2 l http://www. sherwin-williams.com/ pro/paint_colors/explore/color/SW... 
ize Revit Annotation Information 
i 2 aa kone ee 
E ~ 
LA Gypsum Wall Board -PT4 Mark [PTA] i O 
Search R... 2; Autodesk Mate... vY FA » 
n eaa p | 
v Search Result Name 
E) Autodesk M... @ 
fig Plastic LZ Polytetrafluoroethy 
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- m 
vill AEC Materiak: ii Dai 
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Tm Wood 
D e- B << 


FIGURE 9-5.6 Annotation information within a Revit material 


When either of these methods are used, the tags will update automatically if the family/type 
is changed (which also changes the material) or if a different material 1s painted on the 
elements being tagged. 


When a Material is copied the Keynote value is also copied (1.e. same keynote value 1s 


listed for the new material); however, the Mark value is not. The latter is preferred 1f you 
want to ensure the same value is not used for multiple materials. 
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Element Keynotes — keynoting settings 


i 


Keynotes can be used to Keyrinne Tall ara 
nearly eliminate “dumb” File Location 
text in Revit. Here we will 
quickly cover the basics of File Path (for local files) 
h ow keyn otes work an d C) Absolute @ Relative At library locations 
then advance from there. Rumbering Method 

@ By keynote (C) By sheet 


First, the keynote 
information is stored in a C ox] 
simple text file (more on 
this in a minute). A Revit 
project can only reference rr peg r 
file is defined in the Keynotin Bipi Dala | | 

. y S Assembly Code : E1090320 : 
Annotate > Keynotes. 


FIGURE 9-5.7 Keynoting settings dialog 


Model 
Manufacturer 


Secondly, every model-based element 
in Revit has a Keynote type parameter 
(Figure 9-5.8). Editing this field opens 
the Keynotes dialog (F igure 9-5.9), FIGURE 9-5.8 Keynote type parameter 
which is a list based on the 

aforementioned external text file. 





Keynotes - [C:\ProgramData\Autodesk\RVT 2017\Libraries\US Imperial\RevitKeynotes_Imperia.. >< 





Keynote Text 


Third, use the Element  —_—  |m#- Division 05 Metals 
cc 2 Œ- Division 06 Wood, Plastics, and Composites 
Keynote tool to tag an H- Division 07 Thermal and Moisture Protection 
element based on the predefined Œ Division 08 Openings 
- Š- Division 09 Finishes 
keynote value. o 05 2? 00 Supports for Plaster and Gypsum Board 
G09 23 00 Gypsum Plastering 
: Œ- 09 24 00 Pertland Cement Plastering 
Fifth, create a Keynote Legend 08 29 00 ecw taal 
and place it on any sheets with a- 09 30 00 Tiling 
: 5- 09 51 00 Acoustical Ceilings 
keynoted views. H- 096400 PA 
Œ- 09 65 00 Resilient Flooring 
Œ- 03 68 00 Carpeting 
G09 72 00 Wall Coverings 
09 73 00 Wall Carpeting 
Œ- 09 81 00 Acoustic Insulation 
Œ- 03 84 00 Acoustic Room Components 
0991 00 Painting 
|e SEE Paint Finish 
ee 1997 ODA2 Semi-Gloss Paint Finish 
i. 1 93 Staininon and Transnarent Finishinn v 
Keynote Text: 
Paint Finish 


L x J| œe || He 


FIGURE 9-5.9 Keynotes dialog as viewed from within Revit 
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The result can be seen in the sheet view below (Figure 9-5.10). The default keynote tag 
shows the keynote number which corresponds to the same number and description in the 
legend. The result is “clean” looking drawings without excessive text. 








Keynote Legend 


Key Value Keynote Text 


Plastic Laminate 
Wood Laminate 
09 221613.01 3.5/6" Metal Stud Framing 


09 91 00 























Loading Dock Equipment | N 

Project Nur 

06 40 00.02 
PT4 099100 Date 
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Drawn By 
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Checked By 
06 40 00.02 
06 40 00.42 

MCBEIII4)4 MCBEII244 MCEIIE?4 4 MCB JW24)4 
LUNCHROOM ELEVATION - WORTH Scale 








l 1} "— quo" 


FIGURE 9-5.10 Example of a keynote legend and a view with keynotes 


The keynote legend will only list keynotes that actually appear on a given sheet. Opening the 
keynote legend view directly will show all keynotes in the project. Keep in mind, the keynote 
legend only lists items which have been keynoted using the Keynote tool. It will not list a 
keynote just because an element’s type property has a keynote value applied. 


TIP: Use a Filter, in Schedule Properties, to limit the list if needed. 
This represents a basic overview of how keynotes work in Revit — with an emphasis on the 
way it works out-of-the-box (OOTB). Next we will look at a variation on this system, using 


“normal” notes rather than MasterFormat section numbers 
(http: //csinet.org/numbersandtitles). 
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For this alternate method we will start by creating a custom keynote file. Simply create an 
empty file using Microsoft Notepad and save it somewhere in your project folder (Figure 9- 


5.11). 


File Edit Format View Help 





OTES.bt - Notepad 
To better understand the format iil 


of this file, note the following: 
1. Group definition 


< (1) 






= » * 


= a5 =- 












e unique number IE1 UNDERCABINET MICROWAVE 300 
a TE? COUNTERTOP WITH SPLASH 300 
© descriptive text IE3 BASE CABINET 
IE4 WALL CABINET 
IE5 GYP BD SOFFIT, SEE RCP 00 
2. Keynote number IE6 SOFFIT ABOVE WALL CABINETS 
IE7 WALL BASE, SEE ROOM FINISH SCHEDULE 300 
3. Keynote text IES SUPPORT BRACKET 
——s E 
4. Group identifier neem aa af 
The keynote text file must be = ap ss 


stored on the server where all 
users have access to it (not 
necessarily edit rights). 





Results below explained on the 5 ~~ e D io 
next page... =æ ee 


SOFFIT ABOVE WALL 
CABINETS 


WALL CABINET 


UNDERCABINET 
MICROWAVE 


COUNTERTOP WITH 
BACKSPLASH 


SUPPORT BRACKET 


REF 


BASE CABINET 





MCBE302434 MCBE302434 MCBI362434 MCBJ192434 


FIGURE 9-5.12 Keynotes added to elements in elevation - no “dumb” text 
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The elevation shown on the previous page has Element Keynotes added. The default 
Keynote tag has type properties to hide the keynote number & box and show the keynote 
number. 


All the elements in the model have firm-approved standard notes applied to the Keynote 
type property. This information can be prepopulated within the content library to streamline 
production and produce consistency across the firm. 


Keynote Manager + Add-in for Revit 
One challenge with maintaining 
the keynoting system in Revit ts 
the text file can only be edited 
by one person at a time. Also, 
after changes are made, the 
changes must be manually i a 
reloaded (note the Reload be co Baneado ii 
button on the Keynoting $ f200 DEMOULTION PLAN KEY NOTES 


Settings dialog) to see the EVATION KEYNOTES 


changes in the current session ENEIEETINET MICROWAVE 





KEYNOTES Y 
i = | Element Keynote 


E E E y R 
CnreEr g s€arcn erm 


| Full File | + 





1 Key Descnption 


j 
PEEPING ENT OO OTT POTEET 











e Auto reload 


of Revit (Figure 9-5.1 2): > @1E2 COUNTERTOP WITH BACKSPLASH È 
+ 
ce @IE3 BASE CABINET î 
Using Keynote Manager +, a # @1E4 WALL CABINET a 
i G 
third-party add-in for Revit, can Z] @IES GYP BD SOFFIT, SEE RCP 
help. This tool has the following tv @1E6 SOFFIT ABOVE WALL CABINETS a 
features: : WALL BASE, SEE ROOM FINISH SCHEDULE 
. i z 
e Multiple users g @1E8 | SUPPORT BRACKET 





Pua Q 
LJ 
u 


e Spellcheck ett a ar 


ae, set ee 
IEE SOFFIT ABOVE WALL CABINETS 
@IEF WALL BASE, SEE ROOM FINISH SCHEDULE 
IEB SUPPORT BRACKET 
(with house icon) * | Comments (1 Active) 





e Indicates keynotes 






used in project 


AAA SESS SNe eS 


| . | % / Not for workstation surfaces 
e Auto sequencing 





|) Links (1 Total) + 
e Add comments and ——— = 
. % Product Info http://hamiltonsorter.co...  ... m 
URL links | = 
@#1E9 REF a 5 

| 

A @1E10 VENDING a 

FYI: To store the additional 5 
comments and external links, a > 
same named XML file is created = 
right next to the keynote file. ee 
Drop Here to Move to Top Level ‘se 


Be sure to check out Keynote 
Manager, by Revolution 
Design, Inc., for a powerful add-in tool to help simplify the use of Keynotes in Revit. 
Multiple users can also work in the keynote file at the same time. 


FIGURE 9-5.13 Keynote manager palette in Revit 


.biz/kevnotemanager/K Mfeatures.html 
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User Keynotes 


User Keynotes work the same way as Element Keynotes with one exception... 


When the User Keynote tool is selected, the user is prompted to select an element to 
keynote. Next, a selection must be made from the keynote list (1.e. the text file). 


Although this adds some flexibility to the process, it provides an opportunity for selecting 
the wrong keynote. In the example below, Figure 9-5.113, the selected base cabinet is tagged 
with three keynotes (highlighted in yellow). One ts an Element Keynote and two are User 
keynotes—both user keynotes indicate something completely different. 





Pp A 
UNDERCABINET 
MICROWAVE 


COUNTERTOP WITH 
BACKSPLASH 





SUPPORT BRACKET 





CBE 3022 4 MCBE302434 MCBIS62434 





FIGURE 9-5.14 Multiple user keynotes applied to a single model element 


Used correctly, the User Keynote tool can be helpful. However, those using it must be 
trained and pick carefully every time they use this tool. 
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Self-Exam: 


The following questions can be used as a way to check your knowledge of this lesson. The answers 
can be found at the bottom of this page. 


1. 


Deleting a dimension with equality toggled on will always also delete the constraint in 


the model. (T/F) 
To move an element, simply click on the dimension and edit the text. (T/F) 
Material Keynote and Material Tag are the two ways to annotate a material. (I/F) 


Pressing Enter in a text element limits the ability to modify using the text box grips 
and have the number of rows adjust. (T/F) 


To measure the length along a curved line, use this dimension tool: 


Review Questions: 
The following questions may be assigned by your instructor as a way to assess your knowledge of this 
section. Your instructor has the answers to the review questions. 


1. 


10. 


A dimension string set to Equality can only display ‘EQ’ and not the actual 
dimension value. (T/F) 


A single text element can have both curved and straight leaders. (I/F) 

Spell check only works on text elements, not tags or keynotes. (T/F) 

The use of basic text should be minimized (T/F) 

The same element can be tagged more than once, even in the same view. (T/F) 
Use a Linear dimension to ensure a dimension remains horizontal. (T/F) 
Revit’s keynoting system requires an external text file. (T/F) 

Text leaders can only be removed in the reverse order they were added. (T/F) 
Revit can dimension all the openings in a wall at once. (T/F) 


A ‘user keynote’ presents an opportunity for user error by selecting the wrong item 
from a list each time this tool is used. (T/F) 


SELF-EXAM ANSWERS: 
1—F,2-—F,3-—T,4-T,5—-Arc Length 
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Lesson 10 
Elevations, Sections, and Details 


This lesson will cover interior and exterior elevations as well as sections. The default 
template you started with already has the four main exterior elevations set up for you. You 
will investigate how Revit generates elevations and the role the elevation tag plays in that 
process. Finally, you will learn how to link in AutoCAD drawings to reuse legacy details in 
Revit. 


Exercise 10-1: 





Exterior Elevations 


Setting Up an Exterior Elevation: 


Even though you already have the main exterior elevations established, you will go through 
the steps necessary to set one up. Many projects have more than four exterior elevations, so 
all exterior surfaces are elevated. 


1. Open the Chapter 10 starter file from the online files to ensure you have the 
complete structural system in your project. WARNING: Your model will be 
incomplete if you do not start with the provided online file. 





2. After opening the online file from SDCpublications.com, not your copy of the Law 
Office file, switch to your Level 1 floor plan view, aka Leve/ 7. 


E o © 
L 
3D 


C 





3 Section Callout Plan | Elevation i Duplicate. Legends Schedules Scope 
View Views z M view i z Box 








3. Select View > Create > Elevation. 


4. Make sure the Type Selector is set to Eleration: Building Elevation and then 
place the elevation tag in plan view as shown in Figure 10-1.1. 


NOTE: As you move the cursor around the screen, the Elevation Tag automatically turns to point 
at the building. 


You now have an elevation added to the Project Browser in the Elevations category. The first 
thing you should do after placing an elevation is rename it; the default name is not very 
descriptive. These generic names would get very confusing on larger projects with dozens of 
views. 
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FIGURE 10-1.1 Added elevation tag 


5. Right-click on the view name and 
select Rename (Figure 10-1.2). 


6. Type: South — Main Entry. 


The name should be fairly descriptive so 
you can tell where the elevation 1s just by 
the name in the Project Browser. 


7. Double-click on South — Main 
Entry in the Project Browser. 


The elevation may not look correct nght 
away. You will adjust this in the next 
step. Notice though, that an elevation 
was created simply by placing an E/evaton 
Tag in plan view. 


8. Switch back to the Level 1 plan 


view. 








<4—— Add this 


Project Browser - Law Office.nt 







B- 3D Views 


Structural 3D View 


| LSD} 
6- Elevatio 
i East 


i. Legends 
d- Schedules/Quanti 
Door Schedule 
~- Room Schedule 
Window Scheduk 
B Sheets {all} 
: be AT - First Floor 
H- A2 - First Floor Re 
H- A3 - Roof Plan 
H- A4 - Elevations 
H- A5 - Elevations 
A6 - Building Sec 


oon AT - Building Sec | 


AS - Wall Section 
e AQ - Building Sec 
~~ ATO - Details 


ieee ATT - Interior Ele 


i -A12 - Interior Det 
H- A13 - Schedules 
coo CT = Site Plan 

É -- §0 - Foundation 





elevation tag 


Open 


















Open Sheet 
Close 


Find Referring Views... 


Apply Template Properties... 


Create View Template From View... 


Duplicate View > 
Convert te independent view 
Apply Dependent Views... 
Save to Project as Image... 
Delete 
Copy to Clipboard 
> 


SS 


Toe aN 





Select All Instances 
Properties 
Save to New File... 


Search... 





FIGURE 10-1.2 Renaming new view name 
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FYT: This rectangle is 
called a Crop Region. 




















FIGURE 10-1.3 New exterior elevation view — initial state 


Next you will study the options associated with the Eæration Tag. This, in part, controls what 
is seen in the elevation. 


9. The Eeration Tag has two parts: the pointing triangle and the square center. Each 
part will highlight as you move the cursor over it. Select the square center part. 


Rotation Control icon 
visible when Elevation 


Tag is selected 





You should now see the symbol shown on the D 


right (Figure 10-1.4). y w 


View direction boxes: o A 
The checked box indicates which way the 

elevation tag is looking. You can check, or 

uncheck, the other boxes. Do NOT do that at 

this tme. Each checked box adds another view 

name to the Project Browser. oO 


FIGURE 10-1.4 Selected elevation tag 


Rotation control: 
This control allows you to look perpendicular to an angled wall in plan, for example. 


INTERIOR ELEVATIONS: 


When adding the elevation tag to the floor plan you should select “Interior Elevation” from the 
Type Selector. This will use a different symbol to help distinguish the interior tags from the 


exterior tags in the plan views. Also, the interior and exterior views are separated in the Project 
Browser, making it easier to manage views as the project continues to develop. You will be 
looking at Interior Elevations in the next exercise. 
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10. Press the ESC key to unselect the elevation tag. 


Click here 


11. Select the pointed portion of the elevation tag. 


Your elevation tag should look similar to Figure 10-1.5. 

















Œ) 





















































= -—--f-—-—-—-—-—-—-—-— -c [LlLl l io 
Adjustment grips 3 


Cutting plane / 


extent of view 





FIGURE 10-1.5 Selected elevation tag 


The elevation tag, as selected in Figure 10-1.5, has several features for controlling how the 
elevation looks. Here is a quick explanation: 


e Cutting plane/extent of view line: This controls how much of the 3D model 
is elevated from left to right (1.e., the width of the elevation). ‘This list also acts 
like a section line in that nothing behind this line will show up. 


e Far clip plane: This controls how far into the 3D model the elevation view can 
see. This can be turned off in the elevation’s Vzew Properties, not the plan’s Vzew 
Properties, making the view depth unlimited; the next page covers this more. 


e Adjustment grips: You can drag these with the mouse to control the features 
mentioned above. These values can also be controlled in the elevation’s Vzew 
Properties. 


Notice how the “extent of view” line was created to match the width of the building. You 
will be adjusting this later to only see the entry wall. 


12. Select the view label South — Main Entry in the Project Browser, the Properties Palette 
now shows the selected view’s zew Properties. 
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You have several options in the Properties window (Figure 10-1.6). Under the heading Extents, 
notice the three Crop/Clipping options—these control the following: 


Crop View: This crops the width 


and height of the view in elevation. 


Adjusting the nidth of the cropping nindow 


in elevation also adjusts the “extent of 
tew” control in plan view. 


Crop Region Visible: This displays 
a rectangle in the elevation view 
indicating the extent of the cropping 
window, described above. When 
selected tn elevation item, the rectangle can 
be adjusted mith the adjustment grips. See 
Figure 10-1.3. 


Far Clipping: If this is turned off, 

Revit will draw everything visible in 
the 3D model, within the extent of 
view. 


You will manipulate some of these controls 
next. 


Properties help 


Properties 





Elevation 
Building Elevation 


a 


Elevation: South - Main Entry v Edit Type 


Parts Visibility ‘Show Original EA 
a a 
Eoria s — DETSTE i 
Mckee Pee n w 
Dige A i EENT.. | mt 
Seiten nee eae 
igen eng arene Cir ees - 
ga gener ea ea aea i- 
“Default Analysis Display 5... None ss 
Chey nn pa = 
ge ae | 
gsc TRS ET j 

Crop View =] E 
nas SC i 
oe a as 5 SE TA i 
a ees ia er sm i 
‘ete rie AA bed 
a aae cag 1 
elon E ee 7 
TE ngs a a a a 5 

View Template __—s « None> p: 
oe ania bicda Enara nn 


FIGURE 10-1.6 South — Main Entry view properties 


13. With the elevation tag still selected, as in Figure 10-1.5, drag or move the “cutting 
plane/extent of view” line up into the main entry as shown in Figure 10-1.7. Do not 
move the tag itself. 


—e SS — | 
| * | | 
| | 
Great 
| | | 
| | | 
| | | 

eee | 
| | | 


FIGURE 10-1.7 Revised cutting plane/extend of view line 
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14. Now switch to the eæration t1ev: South — Main Entry. 


Your elevation should look similar to Figure 10-1.8. If required, click on the cropping 
window and resize it to match this image. 


The main entry wall and roof are now displayed in section because of the location of the 
“cutting plane” line in plan. Notice the steel beams and joists! 
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FIGURE 10-1.8 Elevation with cutting plane through main entry at Grids 4 and 5 


As you can see, the grid lines appear automatically in the elevations, as do the level datums. 
Take a minute to observe how the far clip plane controls the visibility of Grid line 1.2 
between Figures 10-1.3 and 10-1.8; it must be intersecting the grid lines in plan for it to 
show up in elevation; compare Figures 10-1.5 and 10-1.7. This 1s good as it just clutters the 
drawing to see grid lines that have nothing to do with this part of the drawing. 


Notice that the curved wall near Grid 1 is not fully visible. This is not related to the cropping 
region shown in Figure 10-1.8. Rather, it is related to the “Far Clip Plane” set in the plan 
view, or in the view’s properties. 


15. Adjust the “Far Clip Plane” in the Level 1 Architectural Plan view so that the 
entire building shows in the South — Main Entry view. 
TIP: Chick on the grip and drag the “far cip plane” North until it is past the Grid line C, which ts at the 
middle of the building. 


Now, when you switch back to the “South — Main Entry” elevation view, you should see the 
entire building. 


DESIGN INTEGRATION TIP: When working on one model with multiple disciplines it is 
important to set the discipline parameters correctly in an elevation views properties. This will 
prevent it from showing up in the structural floor plans, for example. 
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Next, you will adjust the Evation Tag to set up an enlarged elevation for the main entry 
area’s South wall. 


16. In the Level 1 Architectural Plan view, adjust the E/eaton Tag to show only the 
main entry wall (Figure 10-1.9). 


© The Cutting Plane/ Extent of View line ts moved South so it is outside of the 
building footprint. 


e Use the left and right grips to shorten the same line. 


























FIGURE 10-1.9 Main Entry wall enlarged elevation 
17. Switch to South — Main Entry view to see the enlarged elevation you are setting up 
(Figure 10-1.10). 


18. Make sure the View Scale is set to ⁄2” = 1-0” on the View Control Barat the bottom 
of the screen. 


Notice how the level datum symbols are now 
smaller; Undo and try it again if you missed tt. 





19. Click the Hide Crop Region icon on 


the iew Control Bar to make the Crop 4 
Region disappear wea tor Ot Gat BD o ea 


Once you modify the view constraints in plan view (Figure 10-1.9) and you switch to the 
new elevation view, you can click on the Crop Region and use the grips to make the view 
wider. 


When you drag the Crop Region to the right, the Grids and Level Datum move so they do not 
overlap the elevation. This is another example of Revit taking the busy work out of 


designing a building! 
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Crop Region, visibility 
7 should be turned off in 
SSE EET Step #19. 


ENLARGED ELEVATION: 
An enlarged elevation like this 
might be used to dimension 
various items like the curtain wall, 
signage size and location, special 
accents, etc. The scale would 
typically be larger than the full 
South elevation so you can fit 
more notes and dimensions. 














This view might be placed on a 
sheet with the other elevations or 
any sheet where you can find 
room. 





FIGURE 10-1.10 Main Entry wall elevation 


Modify an Exterior Elevation: 


The purpose of the following steps is to demonstrate that changes can be made anywhere 
and all other drawings are automatically updated. 


20. Open the East exterior elevation view. 
21. Select the fixed window in the upper right, near Grid D. 


You will copy the window to the right so the Leve/ 2 storage room in the Northeastern 
corner of the building has some natural daylight. 
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22. Copy the selected window 12'-8" to the North, i.e., to the right in this view (Figure 
10-1.11). 


eee eee et 

[Eb EEE ee (Pe ScD aaean Go ea Sere Soba ese ate Steelers co rat in — 26'-8 

oe] Copy this window peee 

Se a rt Te tt 

es an ee nm Cece an el ole Sw ld y 
SS ee ee ee ee 


tz 














er r rer r C Soe o i mevel l i 
0' = 0" 
T.O. Footing 
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FIGURE 10-1.11 Modifying windows on the East elevation 


Now you will switch to the Level 2 plan view to see your changes. 


23. Switch to the Level 2 Architectural Plan view and zoom ın on the Northeastern 
area (Figure 10-1.12). 


Notice how the windows in plan have changed to match the modifications you just made to 
the exterior elevations? This only makes sense, seeing as both the floor plan and the exterior 
elevation are projected 2D views of the same 3D model. Both views are directly 
manipulating the 3D model. 


Windows automatically added 
in the floor plan view 




















FIGURE 10-1.12 Window automatically added to the plan view 
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Next, you will insert a window in elevation using the Window command and look at a 
coordination issue with the structural design. 


24. Switch to the North exterior elevation view. 
25. Select the Window tool from the Rzbbon. 


Notice, with the window selected for placement, you have the usual listening dimensions 
helping you accurately place the window. As you move the window around, you should see a 
dashed horizontal green line indicating the default sill height, although you can deviate from 
this in elevation views. 


26. From the Type Selector choose Fixed: 48"x48." 


27. Place a window as shown in Figure 10-1.13: 
e Place the window at Level 2. 


e Make sure the bottom of the window snaps to the dashed, cyan colored, sill 
line. 


e The window should be approximately centered on Grid 4. 
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FIGURE 10-1.13 Placing a window on the North elevation 


You now placed a window so that it conflicts with a column. Unfortunately, Revit does not 
tell you that the conflict exists; Revit will warn you if a newly placed window conflicts with a 
perpendicular interior wall. In this case you will visually be alerted to the conflict in both 
plan and elevation. Another way to discover this type of conflict is by running the 
Interference Check on the Collaborate tab, having Revit look for any windows which occupy 
the same space as any structural columns. 
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28. Zoom in on the new window and notice the 
structural column that is clearly visible (Figure 10- 
1.14). 


29. Switch to the Level 2 Architectural Plan view to 
see the problem (Figure 10-1.15). 


Notice the column and window clearly conflict with each 
other. At this point you would need to move the window, 
delete the window or change the structural design, which iS- FIGURE 10-1.14 

likely not practical for one window. In the next step you New window with column visible 
will delete the window from the floor plan view which, of 

course, will update the elevation. 
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FIGURE 10-1.15 New window with column visible; plan view 


30. While in plan view, select the new window and Delete it. 


31. Save your BIM file. 


TIP: Turning on shadows via the View Control Bar can make your 2D elevation view look more 
interesting, see image below. However, this makes working in the view very slow! 




























































































FIGURE 10-1.16 South elevation with shadows turned on 
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Exercise 10-2: 


Interior Elevations 





Creating interior elevations is very much like exterior elevations. In fact, you use the same 
tool. The main difference is that you are placing the elevation tag inside the building, rather 
than on the exterior. 


Adding an Interior Elevation Tag: 


1. Open your law office project from previous section. 


G 


Elevation 


T 


2. Switch to the Level 1 Architectural Floor Plan view, if necessary. 
3. Select the Elevation tool. 


In the next step you will place an : 

elevation tag. Before clicking to place | / | 
the tag, try moving it around to see 
how Revit automatically turns the tag 
to point at the closest wall. 


4. Select E/eaton: Interior Elevation tag added 
Elevation and then place an (looking east) 
elevation tag looking East (.e., 


to the right), as shown (Figure 
10-2.1). 








Properties 
M Elevation 
Interior Elevation 
Elevation) Bd Edit Type 


tal a sleet z ra “we a ete ncn e 





View Name — you will 
turn this off at the end 
of this section 





REMEMBER: the first thing you l 
should do after adding an Elevation Tag | | 


is to give it an appropriate name in the 


Project Browser list. | | 

5. Changethenameofthe = = 8 --—-—-—-—-— L —-—-—{4} 
elevation to Lobby and L i 
Entry - East. A „x © 


FIGURE 10-2.1 Level 1: Elevation tag added; Lobby / Entry 
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6. Switch to the Lobby and Entry — East view. 
TIP: Try double-clicking on the elevation tag (the pointing portion). 
Initially, your elevation should look something like Figure 10-2.2; 1f not, you will be adjusting 


it momentarily so do not worry. Next you will adjust this view. Notice how Revit 
automatically controls the lineweights of elements in section versus elements in elevations. 


© 


O 




























































































FIGURE 10-2.2 Lobby and Entry — East, initial view 


7. Switch back to the Level 1 plan view. 





8. Pick the pointed portion of the Eeration Tag so 
you see the view options (Figure 10-2.3). 


You should compare the two drawings on this page, 
Figures 10-2.2 and 10-2.3, to see how the control lines in 
the plan view dictate what is generated or visible in the 
elevation view, for both width and depth. 


Revit automatically found the left and right walls, the 
floor and ceiling in the elevation view. 


Notice the Far Cip Plane ts also accessible. If you cannot 
see the windows in the elevation view that means the Far 
Clip Plane needs to be moved farther to the right. 








FIGURE 10-2.3 Elevation tag selected 
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FYT: The elevation tags are used to reference the sheet and drawing number so the chent or 
contractor can find the desired elevation quickly while looking at the floor plans. It is interesting 
to know that Revit automatically fills in the elevation tag when the elevation is placed on a 
sheet, and will update it if the elevation moves or sheet number changes. 


9. Switch back to the Lobby and Entry - East view. 


Just to try adjusting the Crop Region to see various results, you will extend the top upward to 
see the second floor. 


10. Select the Crop Region and drag the upper middle grip upwards to increase the view 
size vertically (Figure 10-2.4). 


Top middle grip 

















Level datums 


E | if automatically added 
| 




















qo 


a ee a 


FIGURE 10-2.4 Lobby and Entry - East elevation; crop region selected and modified 


Here you are getting a sneak peak ahead to the sections portion of this book. Notice the 
beams and joists. Notice that additional level datum lines were added automatically as the 
view grew to include more vertical information (1.e., Level 2, Roof). Notice the Grids 
automatically extended with the Crop Region. Also, the bar joists would have more detail if the 
Detail Level were set higher on the Vzew Control Bar. 


11. Now select Undo to return to the previous view (Figure 10-2.2). 
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The Level 1 level datum 1s not necessary in this view, so you will remove it from this view. 


IMPORTANT: You cannot simply delete the Level datum because ut will actually delete all 
associated views from the entire project (i.e., floor and ceiling plan views). This will delete any 
model elements that are hosted by that level and any tags, notes and dimensions in that view. 


To remove a level datum, you select it and tell Revit to hide it in the current view. You will 
do this next. 


12. Click on the horizontal line portion of the Level 1 level datum. 


Level 1 4, 
ed 


13. Right-click and select Hide in View > Category from the pop-up menu. 
TIP: Selecting Element would make only the selected level datum disappear from the current view. 


14. Adjust the bottom of the Crop Region to align with the Level 1 top-of-slab 
(horizontal line). 


15. On the View Control Bar, set: 
a. View Scaleto: Ya"=1'-0", if needed. 
b. Detail Leret Fine 


Your elevation should look like Figure 10-2.5. 


Ç 
| 


| 
FIGURE 10-2.5 Lobby and Entry - East elevation 
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Notice in Figure 10-2.5 that the exterior columns are now showing. This has to do with 
changing the Detail Level from Coarse to Fine. In Coarse mode, Revit displays columns as stick 
figures and thus they were buried in the exterior wall. When the Detail Level was changed to 
Fine mode the actual 3D geometry of the selected steel shape 1s shown. 


You can leave the crop window on to help define the perimeter of the elevation. You can 
also turn it off; however, some lines that are directly under the crop window might 


disappear. 


TIP: If perimeter Lines disappear when you print interior elevations, try unchecking “Hide Crop 
Regions” in the Print dialog and turn off the ones you do not want to see. 


Turning off the View Name on the Elevation Tag: 


The interior elevation tag currently has the view name showing in plan view. You will turn 
this off as it is not required on the construction drawings. 


16. Select Manage > Settings > 


Type Properties x< 
Additional Settings (down- 7 as — 
arrow) > Elevation Tags. we «EGE at) ` a 
Rename... 
17. Set the Type to 1⁄2” Circle Tipe Paameiers 










Parameter 


(Figure 10-2.6). 





Graphics A 
Elevation Mark l n Mark Body Circle: Filled memi: i 
Elevation Mark Body_Circle : Detail Number A 


Elevation Mark Body_Circle : Detail Number and View Name 


18. Select Elevation Mark y Elevation Mark Body Circle: Filled Arrow 
Body_Circle: Filled Arrow E a 
from the Eæration Mark drop- 
down list (Figure 10-2.6). 





Elevation Mark Body_Square : Detail Number and View Name _, 


19. Click OK to close the dialog 
box. 





The view name should now be gone 
from the Eæration Tags in the floor plan 
view. 


OK Cancel 


FIGURE 10-2.6 Adjusting the interior elevation tag 


FYT: Ifyou right-click on an elevation view name in the Project Browser, you will notice you can 
Duplicate the view (via Duplicate View È Duplicate). This is similar to how a floor plan is 
duplicated with one major variation: when an elevation view is duplicated, Revit actually just copies 
another elevation tag on top of the one being duplicated in the plan view. This is because each 
elevation view requires its own elevation tag. If two views could exist based on one elevation tag, 
then Revit would not know how to fill in the drawing number and sheet number if both views are 
placed on a sheet. 
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Exercise 10-2: 
Building Sections 





Sections are one of the main communication tools in a set of architectural drawings. They 
help the builder understand vertical relationships. With traditional drafting techniques, 
architectural sections can occasionally contradict other drawings, such as mechanical or 
structural drawings. One example 1s a beam shown on the section is smaller than what the 
structural drawings call for; this creates a problem in the field when the duct does not fit in 
the ceiling space. The ceiling gets lowered and/or the duct gets smaller, ultimately 
compromising the design to a certain degree. 


Revit takes great steps toward eliminating these types of conflicts. Sections, like plans and 
elevations, are generated from the 3D model. So it 1s virtually impossible to have a conflict 
between the various discipline’s drawings. As many architects and structural, mechanical and 
electrical engineers are starting to share Revit models for even greater coordination, this is 
helping to eliminate conflicts and redundancy in drawing. 


Similar to elevation tags, placing the section graphics in a plan view actually generates the 
section view. You will learn how to do this next. 


Placing Section Marks: 


1. Open your law office model. 


2. Switch to Level 1 plan view. oY 


3. Select View > Create > Section. Section 


4. Draw a Section mark as shown in Figure 10-3.1. Start on the left side in this case. 
Use the Move tool if needed to accurately adjust the section tag after insertion. 
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FIGURE 10-3.1 Section added to Level 1 plan view (selected) 


You can see that the Far Cp Plane location in the plan view is out past the building 
perimeter; this means you will see everything (Figure 10-3.1). Anything passing through the 
section line is in section, everything else you see is in elevation; Revit calls it “projection.” 
Everything behind the section is omitted from the view. Figure 10-3.2 also shows the C7op 
Region. 


The image below lists the additional terms related to the Section Mark graphics in the plan 
view, as compared to Efzation Tags. 


+ +> 


Cycle Section Tail — 


Flip Section — Gaps in segment — 


click to make section click to break the click to cycle between 





look the other way section line 


three options 
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The Sectzon tool 1s almost exactly like the E/aton tool. The only differences are the graphics 
in plan and the location in the Project Browser. Other than that they both function the same; 
they can show things in elevation or projection, and in section. 


Notice, in the Project Browser, that a new category has been created: Sections (building 
Section). If you expand this category, you will see the new section view listed; it is called 
Section 1. You should always rename any new view right after creating it. This will help with 
navigation and when it comes time to place views on sheets for printing. 


9 


8 


) (4) G) 





5 @) 


K 
< 
= == a) 





































































































































































































FIGURE 10-3.2 Initial Longitudinal section view 


5. Rename section view Section 1 to Longitudinal Section. 
6. Switch to the new section view, Longitudinal Section. 


TIP: Double-click on the section bubble head to open that view. The section needs to be unselected 
first; double-click on the blue part. 


7. On the View Control Bar change: 
a. Detail Lerelis set to Medium. 


b. Hide Crop Region. 


8. Zoom in to the upper right corner to see the detail available in this section view, near 
the intersection of the Roof level datum and grid line 5. (See Figure 10-3.3.) 


Notice the steel beams and bar joists in section. The metal roof decking extends into the wall 
but the layers above it do not; this is related to the roof’s core material and the “extend to 
wall core” option you selected when creating the roof. You can also see the ceiling in the 
section; they are at the specified height and are the correct thickness. Finally, notice the 
elements in elevation (or projection): doors, beams and the parapet at the North exterior 
wall. 
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FIGURE 10-3.3 Longitudinal section view enlarged to show detail 


9. Create another Section as shown in Figure 10-3.4. 














o A 
FIGURE 10-3.4 Cross section added looking East 
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10. Rename the new section view to Cross Section 1 in the Project Browser. 
11. Switch to the Cross Section 1 view. 


12. Set the Detail Level to Medium and turn off the Crop Region visibility via the Vzew 
Control Bar (Figure 10-3.5). 
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FIGURE 10-3.5 Cross Section 1 




















Revit automatically displays heavier lines for objects that are in section than for objects 
beyond the cutting plane and shown in elevation. 


Also, with the Detail Lerel set to Medium, the walls and floors are hatched to represent the 
material in section. 


Notice that the Longitudinal Section mark 1s automatically displayed in the Cross Section 1 view. 
If you switch to the Longitudinal Section view you will see the Cross Section 1 mark. Keeping 
with Revit’s philosophy of change anything anywhere, you can select the section mark 1n the 
other section view and adjust its various properties, like the Far Cp Plane. 


FYT: In any view that has a Section Mark in it, you can double-click on the round reference 
bubble to quickly switch to that section view. However, the section cannot be selected; the section 
head is dark blue when not selected. 
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Making Modifications in the Model: 


At this point you will take a look at making changes to the Buzlding Information Model within 
your newly created Cross Section view. Currently, you will add the double doors to the main 
entry area, within the curtain wall. 


13. Zoom into the curtain wall shown in elevation, between Grids A and B. 


14. Select the vertical mullion shown in Figure 10-3.6. 
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FIGURE 10-3.6 Cross Section 1 — main entry curtain wall area 


This curtain wall was previously created using a wall type with rules that automatically added 
the vertical and horizontal mullions. If the width or height of the curtain wall were to be 
changed, the rules would automatically add or remove mullions and change their spacing. 
Because of this, all the mullions are pinned to prevent accidental changes. 


In this case, we want to delete the vertical mullion and the two horizontal mullions below it 
on the ground. This is making room for the double doors about to be added. 


FYI: Mulhons start and stop automatically at each cell, or area of glass. That is why you are able 
to select just one as in the figure above. 
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15. Click the Pinned symbol pointed out in Figure 10-3.6 to unpin the selected mullion. 
16. Press the Delete key on the keyboard to delete the selected mullion. 


17. Delete the two horizontal mullions, at the floor, as shown in Figure 10-3.7 below, 
per the previous steps. 


FIGURE 10-3.7 Cross Section 1 — main entry curtain wall area; three mullions deleted 








Next you will need to remove a portion of the Curtain Grd to create one large Curtain Panel 
where the double door will go. 


18. Select the vertical Curtain Grid; hover your 
cursor until the heavy dashed line appears | 
and then click on it. See Figure 10-3.8. | 

19. Unpin the Curtain Grd and then, with the 


Curtain Grid selected, click Add/ Remove 
Segments from the Rzbbon. 


Add/Remave 
Segments 


Curtain Grid FIGURE 10-3.8 Selecting the curtain grid 
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You can now remove the selected portion of the Curtain Grd. When a portion of grid is 
removed, the Curtain Panel changes from two to one. 


20. Click the same location again, shown in Figure 10-3.8. 
21. Click Modify to finish the current operation. 


Your double door opening should now look like Figure 10-3.9. 


FIGURE 10-3.9 Mullions and curtain grid removed for double doors 


Now you will add the double doors. To do this you select the Curtain Panel. This may require 
tapping the Tab button to cycle through the various elements below your cursor. Then 
select the double door family from the Type Selector. 


22. Hover your cursor over the perimeter of the Curtain Panel and “tap” the Tab key, 
without moving the cursor, until the Curtain Panel highlights as in Figure 10-3.10. 


23. Once the Curtain Panelis highlighted, click to select tt. 
24. Click the pinned symbol to unpin tt. 
You will now select the double door family you previously loaded from the EZment Type 


Selector. Notice, you can also swap out the current panel for any of the standard Revit wall 
types as well. 
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FIGURE 10-3.10 Curtain panel selected and un-pinned 


25. With the Curtain Panel selected, Properties 
pick Store Front Double Door vk 
fromthe Typ eS altor. a] Curtain Wall-Store Front-Dbl 

A, Store Front Double Door 

Your curtain wall should now look like 

the image below. The only thing you 








, , , Construction A 
have to do now is verify the door swing || frameType [ | 
in the plan View. Materials and Finishes A 


ii sap Te geen hte a ee ed 














FIGURE 10-3.11 Double door added 
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The double door automatically stretches to fill the area contained by the Curtain Panel. This 
means the door may be too big or too small. Also, the double door is actually a special type 
of family for curtain walls, so it does not show up when using the Door tool. However, this 
door will show up in the Door Schedule. 


26. Switch to the Level 1 Architectural Floor Plan view. 
27. Zoom into the main entry area. 


28. Verify the door swings 1n; if 1t does not: 
a. Select the door, using the Tab key if necessary. 


b. Click the fp control arrows to change the door swing. 


Obviously codes vary on minimum 
door sizes and the direction in 
which the doors must swing in 
relation to building type and 
occupant load. We will leave things 
as they are for this tutorial. 


If the door width needed to change, 
you would select the Curtain Grid on 
one side of the door and move it; 
this would automatically cause the 
mullions and panels to update, 
including the double door. 


If the door swung out and the 
project was in a frost susceptible 
area, the structural engineers would 
need to add a concrete stoop. 























FIGURE 10-3.12 Double door shown in plan 


29. Save your project. 
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Exercise 10-4: 





Wall Sections 


So far, in the previous exercise, you have drawn building sections. Building sections are 
typically “se” or 1/4" scale and light on detail and notes. Wall sections are drawn at a larger 
scale and have much more detail and annotations. You will look at setting up wall sections 


next. 


Setting up the Wall Section View: 


1. 


2; 


Open your law office file; do not forget to make backups. 
Switch to the Cross Section 1 view. 


From the zew tab on the Rzbbon, click the Callout tool and then select Sect#on: Wall 
Section from the Type Selector. 


Place a Callout tag as shown in Figure 10-4.1. f <0 


l 
a 


TIP: Pick in the upper left and then in the lower right (do not drag) to place the Callout tag. Callout 


TIP: You can use the control grips for the Callout tag to move the reference bubble, if desired, to 
move it away from notes/ dimensions. 
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FIGURE 10-4.1 Cross Section 1 view with Callout added 


5. Rename Callout of Cross Section1 to Typical Wall Section. 


Notice that a view was added tn the Sections (Wall Section) category of the Project Browser. 
Because Ca/outs are detail references of a section view, it is a good idea to keep the new 
callout view name similar to the name of the section. 


10-27 


Design Integration Using Autodesk Revit 2017 





It is possible to create a wall section using the same 
Section tool used in the previous exercise. However, 
Callouts differ from section views in that the callout 1s 
not referenced in every related view. This example 1s 
typical, in that the building sections are referenced 
from the plans and wall sections are referenced from 
the building sections. The floor plans can get pretty 
messy if you try to add too much information to 


them. 


6. Double-click on the reference bubble portion 
of the Callout tag to open the Typical Wall 


Section view. 


7. In the Properties Palette adjust the View 


Properties as follows: 
a. Far chp settings: 


b. Far chp offset: 


Notice, down on the zew Control Bar, that the scale 1s 
set to Y2" = 1'-0". This affects the Leze/ datum and 


any annotation you add. 


8. On the View Control Bar, set the View Scale to 
34" = 1'-0" and the Detail Level to Fine. 


Independent 


2'-0” 


Notice the level datum’s size changed. 


If you zoom in on a portion of the Callout view, you 


can see the detail added to the view. The wall’s 


interior lines (1.e., veneer lines) are added and the 
materials 1n section are hatched. (See Figure 10-4.4; 


this is at the second floor line.) 
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FIGURE 10-4.2 Typical Wall Section view 
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As before, you can turn off and adjust the Crop Region. 


9. On the Vzew Control Bar, turn off the Crop Region Visibility; do not turn dea 
off cropping all together. Also, set the Deta/ Level to Fine. 


If you set the Detai Level to Coarse, you get just an outline of your structure. The Coarse 
setting is more appropriate for building sections than wall sections. Figure 10-4.3 1s an 
example of the Coarse setting. 


> jae — e 





FIGURE 10-4.3 Detail level comparison — Coarse on left, Fine on right 


Notice the steel beams and bar joists are shown as single-line representations in the Coarse 
detail level and the Fine view shows the true profile. 
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Add Notes and Dimensions: 


Now you will add dimensions and text to the wall section. This process ts the same for any 


view in Revit. 


10. Add the dimension string as shown in Figure 10-4.4. 


These dimensions are primarily for the masons 
laying up the CMU wall. Typically, when a 
window opening is dimensioned in a masonry 
wall, the dimension has the suffix M.O. This 
stands for Masonry Opening, clearly representing 
that the dimension identifies an opening in the 
wall. You will add the suffix next. 


11. Select the dimension at the window 
opening. 


12. Click directly on the blue dimension text 
(1.e., 6-0"). 


13. Type M.O. in the Sufix field and then 
click OK (Figure 10-4.5). 


Dimension Text x 


Note; this tool replaces or appends dimensions values with text and has no effect 
on model geometry. 


Dimension Value 


@ we A ae 








(C) Replace With Text 
Text Fields 
Above: 
Prefix: Value: Suffix: 
Below: 
Segment Dimension Leader Visibility: | By Element w 


FIGURE 10-4.5 Selected dimension properties 
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FIGURE 10-4.4 Added dimensions 
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Turn the Crop Region back on for a moment. aaaea @ +e 


0 ee E ESN 
E 


14. Select the Crop Region. 


Notice the dashed line that shows around the 
Crop Region? It has its own set of positioning 
grips. This dashed lined area allows you to 
control the visibility of various elements in the 
current view, such as text. You will adjust the 
right-hand side so it will accommodate more 
text or notes. This can be toggled on or off in 
View Properties with the Annotation Crop option. 










: 


ane 





15. Drag the control grips for the vertical 
dashed line on the right as per Figure 
10-4.6. 


16. Turn the Crop Region off again. 


17. Add the notes with leaders shown in 
Figure 10-4.7. 


a. The text style should be set to 
3/32” Arial via the Type Selector on 
the Ribbon, once in the Text 
command. 


TIP: Select the Text tool and A +A 

then one of the “Iwo Segments” 

Leader options on the Ribbon. A A 
18. Select the text and use the grips and the 


justification buttons to make the text 
look like Figure 10-4.7. 


puree errata somes, [pee aes 


Text will not automatically update like 
dimensions will. The leaders and arrows do not 
really know what they are pointing at. ‘This 
needs to be manually adjusted if something 
moves. 


H----------------§ ess ee ew@ ewe wee ew 2 o woe a = J 


FIGURE 10-4.6 Crop Region edits 
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FIGURE 10-4.7 Notes added to wall section 
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Vhen placing the text with the To 
egments option, you should be able 
> snap to points on the screen that 
rill make the notes align vertically 
rithin the drawing. The drawings 
Ok neater and more professional 
rhen the notes align. 


tis not always possible, but when 
1e arrow 1s generally perpendicular 
> the element it is pointing at, the 
rawing is easier to read. 


ll text in a set of construction 
ocuments (CDs) ts typically 
ppercase. Some lowercase fonts 
an become hard to read, especially 
rhen the drawings are printed half- 
ze, which is the preferred size for 
asy reference at one’s desk. 


Detail Lines are added to show 
ungs like the flashing above a 
indow. Operating Revit would 
ecome too slow to use if every 
ttle thing was modeled. 


IP: Adjust the Far Clip Plane if the bar 
ast is not visible — t.e., increase the value. 
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Adding Detail Components: 


Revit provides a way in which you can quickly add common 2D detail elements such as 
metal studs, dimensional lumber in section, anchor bolts, and wall base profiles to embellish 
your sections. 


Next you will add just a few Detail Components so 
you have a basic understanding of how this 
feature is used. 


y| E lon- iE A 


Select + | Properties | Clipboard Geometry 





You will add a metal stud runner track and batt SS ne ee 
insulation to the parapet wall. Properties x | 





Light Gauge Metal - Channel 


19. Select Annotate > Detail > 5 1/2" x 13/8 
Component > Detail Component. 










T 3/4" Jamb Depth 

& 3/4" Jamb Depth 
Light Gauge Metal - Channel 

2 1/2" x 1 3/8" 


p 
Door Frame - Metal 1 | 
| | 
4 3/4" Jamb Depth | { 
= À 3 1/2" Jamb Depth 4 
3 3/4" Jamb Depth 
Component |‘ 
| 
| 
| 


- 
Repeating Detail Component 


3 5/8" x 1 3/8" 


[=] 5 1/2" x 13/8 ; 






A. Light Gauge Metal - Stud a 
gm Legend Component 2 1/2" x1 1/2" 
3 5/8" x 1 1/2" 
5 1/2" x1 1/2" 
20. From the Dp e Selector pick FIGURE 10-4.8 Detail Components 


Light Gauge Metal - Channel: 51/2" x1 
3/8 (Figure 10-4.8). 


As you move the cursor around the screen, you will notice the Detail! Component attached to 
your cursor will disappear whenever your cursor is outside of the Crop Region. 


FYT: The ight gauge channels are used in section and the studs are used in plan views. The channels (aka, 
runner tracks) receive the studs at the top and bottom of the wall where they are screwed together. 


21. Add the channels as shown in Figure 10-4.9. 


TIP: When placing the metal stud or channel, you will need to press the spacebar to rotate and 
then move to properly position the element. 
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FIGURE 10-4.9 Typical Wall Section view; metal channels added 
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Detail Components can be copied once you have placed one in the view. Keep in mind that 
Detail Components are view specific and will not show up in any other view. You would have 
to repeat these steps in any other view in which they need to appear. Also, if the height of 
the parapet changes, the top channel you just placed will NOT automatically reposition itself 
unless you use the AZgn and Lock technique. 


Next you will add the batt insulation (aka, fiberglass insulation), 
which occurs within the metal stud cavity. 


22. Select Annotation > Detail > Insulation. oS 


Insulation 


23. Enter 5 1⁄2" for the Width on the Options Bar. 


24. Pick the midpoint of the sill plate and the top plate to draw 
a line that represents the center of the insulation symbol; 
you can pick in either direction (Figure 10-4.10). 





These techniques can be used to add batt insulation to the rest of 
the wall in this section, as well as runner tracks and window 
headers. A Detail Component would be used to represent rigid 
insulation if not already accounted for within the wall type. Fcoreiodio 


Insulation added 
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These tools just used are on the Annotate tab of the Rzbbon because they are 2D graphics and 


only show up in the current view. 


Drawing some elements like this, rather than modeling them three-dimensionally, can save 
time and system resources. A file could get very large if you tried to model everything. Of 

course, every time you skip drawing in 3D, you increase the chance of error. It takes a little 
experience to know when to model and when not to model. 


Loading Additional Detail Components: 


In addition to the Detail Components that are preloaded with the template file you started with, 
you can load more from the Rezz¢ content folder on your hard drive. 


25. Select Component > Detail Component from the Annotate tab. 


26. Click the Load Family button from the Rzbbon. 


27. Double-click on the Detail Items folder and then the following sub-folders: Dzr 06- 
Wood and Plastic\064000-Architectural W oodwork\ 064600-W ood Trim. 


28. Double-click the file named Crown Molding-Section.rfa (Figure 10-4.11). 


R Load Family 


Look in: | | |064600-Wood Trim 


FIGURE 10-4.11 Load Detail Component dialog 





Name 


Base Cap Molding-Section.rfa 
Base Molding-Section.rfa 

ay Base Shoe-Section.rfa 

Lead Chair Rail-Section.rfa 

Cove Molding-Section.rfa 
Lay Crown Molding-Section.rfa 
Lay Half Round-Section.rfa 

fy Panel Molding-Section.rfa 
Picture Malding-Section.rfa 
faq Qua rter Round-Section.rfa 


fay Stop-Secti on.rfa 


fagq Threshold-Section.rfa 
Lex] Window Stool-Section.rfa 
Lex] Wood Casing-Section.rfa 


< 


File name! 
Files of type: | All Supported Files (*.rfa, *.adsk) k 


Date modified 


1/22/2016 3:44 PM 
1/22/2016 3:44 PM 
1/22/2016 3:44 PM 
1/22/2016 3:44 PM 
1/22/2016 3:44 PM 
1/22/2016 544 PM 
1/22/2016 5:44 PM 
1/22/2016 5:44 PM 
1/22/2016 5:44 PM 
1/22/2016 5:44 PM 
1/22/2016 5:44 PM 
1/22/2016 5:44 PM 
1/22/2016 5:44 PM 
1/22/2016 3:44 PM 
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eax Views Y 


Type 

Autodesk Revi 
Autodesk Revi 
Autodesk Revi 
Autodesk Revi 
Autodesk Revi 
Autodesk Revi 
Autodesk Revi 
Autodesk Revi 
Autodesk Revi 
Autodesk Revi 
Autodesk Revi 
Autodesk Revi 
Autodesk Revi 
Autodesk Revi 


> 


Preview 
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You now have access to the newly imported crown molding. Take a minute to observe some 


of the other Detail Components that may be loaded into the project. 


29. Place the 3/4” x 5 7/8” crown molding at the Level 2 ceiling as shown in Figure 10- 
4.12. Do not press the spacebar to rotate before placing; you need to place it and then 


use the FZ icon when the element is selected. 


FIGURE 10-4.12 Crown molding placed at Level 2 ceiling 


In addition to dimensions, text and detail components, you may also 
embellish your sections and elevations using Detail Lines and Repeating 
Details. 


Detail Lines allow you to sketch anything you want. Sometimes you 
need to use the Masking Region to make portions of the model hidden. 


A Repeating Detail allows you to pick two points on the screen and Revit 
will array a detail component between your two picks. For example, 
you can set up a Concrete Block (CMU) repeating detail and then pick 
the top and bottom of a section of wall to have CMU show up, as in 
the example image to the right. These have Masking Regions built into 
them so they hide the model linework below. 


30. Save your project. 


10-36 





Elevations, Sections and Details 









Exercise 10-4: 


This exercise shows you how to develop 2D details which are not tied to the 3D model in 
any way. Why would you want to do this, you might ask? Many design firms have developed 
detail libraries over the years for typical conditions. These details contain a significant 
amount of embodied knowledge of the firm as a whole. Many notes and dimensions have 
been added which cover certain situations that have come up and created problems or cost 
the firm money. For example, a window head detail might show flashing, which directs any 
moisture in the wall out — rather than into — the window or inside the building. Well, a note 
might have been added to instruct the contractor to turn the flashing up at each side of the 
window to ensure the moisture does not just run off the end of the flashing and stay in the 
wall. 


If every detail were a live cut through the model, the designer would have to spend the time 
adding all these notes and dimensions, and more importantly try not to forget any, even if 
typing them from a printed reference page — similar to what you are doing with this book. 
(Have you missed anything yet, and had to go back and make a correction?) Furthermore, if 
the part of the model changes, the detail could be messed up. Or, an item being detailed 
from the live model might change and not be the typical condition anymore. 


So, as you can see, there are a number of reasons a design firm maintains and utilizes static 
2D details. NOTE: Sometimes these details are used as starting points for similar details. This saves time not 
having to start from scratch. 


It should also be pointed out that standard details should always be reviewed before 
“dumping” them into a project. If a note says “Apply fireproofing to underside of metal roof 
deck” and your building has precast concrete plank, you need to change the note and the 
drawing. All other parts of the detail may perfectly match the project design you are working 
on. 


Linking an AutoCAD Drawing 


This first exercise will explore linking AutoCAD drawings into Revit when the need to use 
legacy details arises. 


It is better to recreate these details in native Revit format rather than linking an AutoCAD 
drawing. Any external files linked in have the potential to slow your BIM experience and 
introduce corruption. This ts especially true with site plans created in AutoCAD or 
AutoCAD Civil 3D. Site plans are often a great distance from the origin (.e., 0,0,0 
coordinate in an AutoCAD drawing) and this creates several issues. 


In general, it is best to avoid AutoCAD DWG files within Revit. However, when it 1s 
required, they should always be Linked tn and not Imported, and never Exploded. Importing 
DWG files makes them difficult to manage, and exploding them creates lots of extra text 
styles, fill patterns and other items that clutter the BIM database. 
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1. Open your law office project. 


AutoCAD DWG files can be linked directly into a plan view and be used as an underlay to 
sketch walls and place doors and windows, when modeling an existing building in Revit that 
has been drawn in a traditional CAD program. 


In our example, we have a DWG file which contains a detail we want to reference and place 
on a sheet for our office building project. To do this, you create a Drafting View and link the 
CAD file into the drafting view. A Drafting View is a 2D drawing within the BIM project that 
has no direct relationship to the 3D model. 


2. Click View > Create > Drafting View i 
from the Rzbbon. , 
Drafting 
View 
Now you are prompted for a name and scale for the new 
drafting view; this can be changed later if needed. 
New Drafting View x 
3. Enter the following (Figure 10-5.1): E 
a. Name: Typical Roof Drain Detail ae Lara to J 
b. Scale: 114" = 1-0” Scale value 1: 


4. Click OK to create the new Drafting View. 
FIGURE 10-5.1 Creating a drafting view 


You now have a new section, under Vzews in the Project Browser, called Drafting Views (Detail). 


Within this section is your new Drafting View — Typical Roof Drain Detail. 


Within this new drafting view you could begin sketching a detail from scratch using the 
various tools on the Annotate and Modify tabs. Or, in this example, you may link in a DWG 
file. 


This roof drain detail is a good example of why 2D details are still useful in Revit, either 
DWG or native Revit. As previously mentioned, many firms spend years developing 
standard details. These details have notes that have been added to and edited as building 
materials change and problems occur. It would take a lot of time to cut a section at a 3D 
roof drain in the model and then add all the notes, 1f one can even remember what all the 
notes are. Now, repeat this for 20 to 50 other items throughout the building project. 


Now you will link in the DWG file using the provided online file. = 
CAD 
5. While in the newly created drafting view, select Link 
Insert > Link > Link CAD from the Rzbbon. CAD 


6. Browse to the DWG Files downloaded from the provided online files. 
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7. Select the file Typical Roof Drain Detail.DWG. 


8. Set the Colors options to Black and White (Figure 10-5.2). 




















R Link CAD Formats ? x 
Look in: | |_| DWG Fies vl @ & M GH vews + 
a a Te a a Preview 
Name Date modified Type 
LakeCabin.dwg 3/30/2013 8:43 PM DWG File 
Typical Roof Drain Detail. DWG 3/30/2013 8:48 PM DWG file 
< > 
File name: 
Fles of type: 
- Current view only Colors: | Eek + Positioning: | Auto - Origin to Origin v 
Layers/Levels: Place at: Level 1 v 
Import units: 1.000000 ~ Orient to View 
Tos ~ EZ Correct ines that are sightly off axis 


FIGURE 10-5.2 Linking an AutoCAD detail file 
9. Click Open to place the linked AutoCAD DWG file. 
10. Type ZF (for Zoom Fit) on the keyboard; do not press Enter. 
You should now see the roof drain detail, with line weights. 


ROOF DRAIN 
CLAMPING RING 


Ç FULL BED OF WATER 
70" CUT-OFF MASTIC BELOW 
< EPDM AT ROOF DRAIN 


GRIND INSULATION DOWN 
4'-0" DIA. AROUND DRAIN 


; EPDM SINGLE PLY 
4/4" PER FT. | | | | | \ ROOF MEMBRANE 
SLOPE 1" SLOPE TO DRAIN 
. ? oS 






































| 5/8" GYP. BD. 
ANGLE FRAMING AT 














ROOF DRAIN FOR SUPPORT iisi 
ROOF DECK 

INSULATION THICKNESS MINIMUM 1 1/2" 

21/2" AT THIS POINT RIGID INSULATION 
AT ROOF DRAIN 


FIGURE 10-5.3 DWG file linked into drafting view 
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The drawing can be selected and moved around within the drafting view, but it cannot be 
edited. If you need to make changes to this drawing, you would have to do it in AutoCAD. 
Revit will automatically update any linked files when the project file 1s opened. It can also be 
done manually using the Manage Links tool. 

When DWG flee ae Import Line Weights: C:\Program Files\Autodesk\ \Data\importlineweights-dwq-default.bt x 
linked into Revit, a 
specific set of line 
weights are used. 
These settings can be 
seen by clicking the 
small arrow (1.e., the 
dialog launcher) in 
the lower right 
corner of the Import 
panel on the Insert 





NOTE: These values only apply to lines and layers set to DEFAULT lineweight in source DWG/DXF file. 
tab Lines and layers with set lineweight value are automatically imported at that width. 


Lo [crt [tee 


FIGURE 10-5.4 DWG color to Revit line weight conversion 


Applying line weights is a onetime conversion process when the DWG file is linked tn. 
Changing the line weight setting after a DWG has been linked in has no effect on it (only on 
new DWG files to be linked 1n). 


TIP: Go to Manage > Settings D Additional Settings D Line Weights to see what each 
line weight number ts equal to. 


If you type VV in the drafting view and then select the Imported Categories tab, you can see the 
AutoCAD Layers that exist in the imported DWG file (Figure 10-5.5). Unchecking a Layer 
will hide that information within the drafting view. You can also control the color and line 
weight of the lines on each Layer. 


Visibility/Graphic Overrides for Drafting View: Typical Roof Drain 


Model Categories Annotation Categories Imported Categories Filters Design Options 
Shaw imported categories in this view 


If a categor: 










Projection/ Surface 


Visibility > Halftone 


| Ml imports in Families | 
|=] Typical Roof Drain Detail. DWG | 




















FIGURE 10-5.5 Controlling DWG layer visibility in Revit 
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Creating 2D Details: 


Autodesk Revit has a large array of 2D detail components that can be used to create 2D 
details. These components allow for efficient detail drafting and design. Not every detail in 
Revit is generated from the 3D model; the amount of modeling required to make this 
happen ts restricted by time, file size and computing power. The following is an outline of 
the overall process; this will be followed by a few exercises for practice: 


11. To create a 2D detail one would create a drafting view via ew > Create > 
Drafting View, providing a name and selecting a scale. 


12. Once the drafting view has been created, Detail Lines and Filled Regions 
(via the Annotate tab) can be added. 


13. In addition to Detail Lines and Filled Regions, one can insert pre-drawn items 
from the Detail Library. 


a. Select Component > Detail Components from the Annotate tab. 
b.Select Load Family from the Rzbdon. 


c. Click Imperial Detail Library from the shortcut bar on the left of 


the Open dialog. 


d.Browse to the specific “CSI organized” folder; for example, 


e. Click Open to place the component. 


14. Add notes and dimensions to complete the 2D detail. 


R Load Family 


Lookin: || | Detail Items 
Name 
| Div 01-General 
[al Div 03-Concrete 
i Diy 04-Masonry 
__, Div 05-Metals 
|, Div06-We FR Load Family 
p: 07-Th 
Div 08-Op 
|| Div 09-Fin 
| Div 10-Sp: 
[| Div 11-Eq: 
|) Div 12-Fun 
|| Div 13-Sp. 
|) Div 22-Plu 
| Div 26-Ele 
|) Div 31-Ear 
< 
File name: | 
Files of type: | 











FIGURE 10-5.6 
Loading detail components 


Date modified Type 

3/10/2016 10:22 PM File folder 
3/10/2016 10:22 PM File folder 
3/10/2016 10:22 PM File folder 
3/10/2016 10:22 PM File folder 








: | | |052100-Steel Joist Framing 
A 


Name 

DLH-Series Bar Joist-Section.rfa 
bj DLH-Series Bar Joist-Side.rfa 
DLH-Series Bar Joist-Top.rfa 
K-Series Bar Joist-Section.rfa 
K-Series Bar Joist-Side.rfa 
K-Series Bar Joist-Top.rfa 
LH-Series Bar Joist-Section.rfa 
fay LH-Series Bar Joist-Side.rfa 
LH-Series Bar Joist-Top.rfa 


Specify Types 


Family: 


K-Series Bar Joist-Side.rfa 


File name: 


Files of type: 





Select one or more types on the right for each family listed on the left 


? 


Preview 


Date modified 

1/22/2016 5.44 PM 
1/22/2016 5:44 PM 
1/22/2016 544 PM 
1/22/2016 5:44 PM 
1/22/2016 544 PM 
1/22/2016 5:44 PM 
1/22/2016 5:44 PM 
1/22/2016 5:44 PM 
1/22/2016 5:44 PM 


Types: 


E 
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x 


e 2X A vw ~ 


Type 

Autodesk Rewi 
Autodesk Revi 
Autodesk Revi 
Autodesk Revi 
Autodesk Revi 
Autodesk Rewi 
Autodesk Rewi 
Autodesk Revi 
Autodesk Revi 


0521 00.B1 
gc 
2 
Se 
(05210086 
0521 00.87 





(all) 


Dit 5-Metals P052100- Steel Joists Framing > K-Series Bar Joist-Side.rfa. 







s 
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Flooring Details 


The first two details you will draw are simple details consisting of Detail Lines, Filled Regions, 
Text and Dimensions. 


You will draw a high-end floor and wall base detail known as terrazzo. ‘This finish 1s poured 
in a liquid state, allowed to dry and then polished to a smooth finish. The colors and 
ageregate options are virtually unlimited (for example, you could use a clear epoxy resin and 
place leaves within the flooring). 


1. Per the steps previously covered in 
this section, create a new drafting 
view. 


a. Name Terrazzo Base Detail 
b. Scale 3”=1'-0" 


You will now draw the detail shown below. 
See the next page for specific steps. 





Terrazzo floor example with brass inlay 


WALL 


3/3" TERRAZZO 
BASE & FLOOR 
FINISH 





FIGURE 10-5.7 Terrazzo floor and wall base detail 
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2. Using the Detail Lines tool from the Annotate tab, draw the floor line 8” long using 
Wide Lines. 


FYT: The eight inch dimension 1s random and does not represent anything other than a portion of the floor 
surface. 







ee O 





di Îi Line Style A 
i ip ST 
rar “||| Wide Lines S... = 
| A 
Measure | Create i Draw Line Style 3 


3. Draw a vertical line, also 8” long, using the Medium Lines style. ‘This line should be 
about 2” from the right edge of the floor line Gust so your detail is generally 


proportional to the one presented in the book). 
Next, you will offset the two lines just drawn to quickly create the terrazzo floor and base. 


4. Select Modify > Offset on the Ribbon. gi 


5. On the Options Bar, enter an offset value of 3/8”. 





Offset 0' 03/8" F] Copy 


i Graphical @ Numerical 





6. Pick the floor line when the preview line appears above the horizontal line. 





7. Now Offset the vertical line 3/8” to the left. 


Your drawing should now look like the image to the right (less 
the arrows). Next you will change the top horizontal line to a 
lighter line weight, offset it up 6” to create the top of the wall 
base and then use the Fret Av feature to round off the 
corners. 
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8. Select the top horizontal line and change the Line 
Style from Wide Lines to Medium Lines via the 
Ribbon. 


9. Offset the top horizontal line upward 6” inches. 


10. Select the new horizontal line and then drag its right 
end grip over to the vertical line. 


Next you will trim and round the corners in one step. 


11. Select the Detail Line tool from the Annotate tab. 


Select Fillet Arc from the Dray panel. 
Set the Line Style to Medium Lines. 


c. Check and set the Radius to 1⁄4". 


oa} 


mse 















Modify | [Tin 
Eh =y 


Select ul Properties | Clipboard | 


Chain Radius: | 0’ 0 1/4" 


“Ht. Line Style: 
~ | Wide Lines ei 


| Line Style 










lew | Measure | Create 
Modif & Detail L 


Properties 





12. Click on the portion of the two lines you want to 
remain (see the two numbered clicks in the image 


to the right). 
The line is now trimmed and an arc has been added. 


13. Repeat these steps to round off the top edge of ð 
the wall base. 


Next you will add a Fred Region to represent the terrazzo material with a pattern when 
viewed in a section. When creating the perimeter of a Filed Region you also specify a Line Style 
(similar to the Detail Line tool). In this case you will use Thin Lines for all but the left edge of 
the floor thickness. There you will change the Line Style to be an invisible line so as not to 
suggest a joint or the end of the flooring but rather that the flooring material continues. 
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14. Select Annotate > Detail > Region > Filled Region from the Rzbbon. 


a. Select the Pick Lines option from the Dray panel. 
b. Select Thin Lines from the Lines Style panel. 


ge Modify | Create Filled Region Boundary L 


T Sg 
a E n A p m hy 


x “| A le of 


sure | Create T Mode D 


\_ Line Style: 


* | Thin Lines r 


= 
- 








we Style 


Selecting Pick Lines will allow you to quickly create the boundary of your Filled Region based 
on lines already drawn. So you simply click on a line rather than pick two points to define 
the start and endpoints of each edge. However, with the Live and Am options you could also 
snap to the endpoints of the previously drawn linework. The one drawback to using the Pick 
Lines option ts you will have to trim a few corners because the Filed Region tool requires that 
a clean perimeter be defined (similar to the floor and roof tools). 


15. Pick the five lines and two arcs which define the edges of the floor and wall base. 


16. Switch to the Line option in the Dray panel and then set the Line Style to <Invisible 
Lines>. 








"E it. Line Style: 
F F. Per Ae + F ; 
7% i <Invisible lines> ¥ 
| P lo 5 : 
Mode | Draw Line Style 





While in Sketch Mode (1.e., the green check mark and red X are visible) for the Filed Region 
tool, the invisible lines are not actually invisible. This allows you to select and modify them 
as needed. 


17. Draw a line to close off the open edge of the flooring on the left hand side. 
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18. Use the Trim tool to clean up the two corners where 
the lines run past. 


19. Click the green check mark to finish the Filed Region. 


Your drawing should look like the one shown to the right. The 
default pattern is a cross hatch. You will change this next. 


20. Select the Filled Region; you must click on one of the 
edges (and you may need to use Ia). 





21. Expand the Type Selector to see the options Properties x | 


currently available. 
Filled region 


; , Diagonal Crosshatch 
Looking at the list, we notice an option for concrete is 


not listed (which is what we decided we want). Next you [scares p 


will learn how to add this. Filled region 


Diagonal Crosshatch 


Diagonal Crosshatch - Transparent 


22. Press Esc to close the Type Selector. 


, Diagonal Down 
23. Click Edit Type. Diagonal Down - Transparent 
, : Diagonal Up 
24. Click Duplicate. | l 
Horizontal Lines 
Ortho Crosshatch 


Solid Black 


26. Click in the F7// Pattern field and then click the an ipes 
icon that appears to the right. Wane t 


25. Enter Concrete for the name. 


Wood 2 





27. Select Concrete from the list and click OK. 


Notice the option to hatch the fill background opaque or transparent and the line weight 
setting. 


Fill Patterns x 


28. Click OK to close the Type Properties. 


Name: Pattern: 


New 


Your terrazzo now has a concrete pattern. You 
can import additional fill patterns (using any 


| Crosshatch Delete 
AutoCAD hatch pattern file) or create custom 


. ‘ : ; . . , | Crosshatch-small SECC Duplicate 
ones with specific line spacing. This Frd/ed Regzon l 
Diagonal crosshatch hod i OK Ok 


tool can be used in floor plans as well; maybe 
you want to highlight the corridors or private 
office areas. When a Filed Region is selected the 


Edit... 





Diagonal crosshatch-sm 


SSIES 
Diagonal down Thay i 


ieee j ASAA ssia ¥ 
square foot area is listed in the Properties Pallet. Pattern Type 
Thus, you could quickly create a Fred Region sai HA 
just to list the area and then delete the Filled Cancel Help 
Region. 
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The last thing you will do 1s add the notes and dimensions. These will be the correct scale 
based on the Vzew Scale setting (which should be 3” = 1’-0”). Once you place the dimension 
you will learn how to adjust the dimension style so the 0’ does not show up. 


29. Add the dimension and two notes as shown. 


30. Select the dimension. 
= WALL 


31. Select Edit Type. 


32. Click the button to the 
right of Units Format. 


3/8" TERRAZZO 
BASE & FLOOR 
FINISH 


33. Uncheck Use Project 
Settings. 


34. Check Suppress 0 feet. 


35. Click OK twice to close 
both open dialog boxes. 





Your dimension should now only say 6” rather than 
0’-6". Because you changed this in the Type Properties, 
all dimensions will have this change applied (both 
previously saved and new). If you want to have both "S see ES = 
options, you would first need to Duplicate the wa 

dimension type, which is similar to creating new Ss 

wall, door and window types! 


Format x< 


E Use project settings 





Suppress trailing 0's 


Suppress 0 feet 





The last thing you will look at ts adjusting the arrow 


style for the notes. | |Show + for positive values 


[| Use digit grouping 


36. Select one of the notes. Os 
uppress spaces 


37. Click Edit Type. Cancel 


38. Change the Leader Arrowhead to Arrow Filled 30 Degree. 


39. Click OK. 


Your detail should now look similar to the one presented at the beginning of this exercise. 
This detail can now be placed on a sheet (covered tn chapter 16). You can also export this 
detail and save it in a detail library that you and others in your firm can utilize. To export the 
detail, simply right-click on the view name in the Project Browser and select Sare to new File. 
Place the file on a server so everyone can get at it. To load this file into another project 
Select Insert > Insert from File > Insert Views from File. 
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Now you will draw another detail using the same tools and techniques. Keep in mind, every 
detail needs to go in its own drafting view. This ts required for Revit to manage the reference 
bubbles on the sheets. 


40. Create a new drafting view: 
a. Name Floor Transition Detail 


b. Scal: 3" = 1-0" 


41. Draw the detail per the following guidelines: 
a. The detail will be plotted at 3”=1'-0” (this determines the text and leader 
size). 
b. Tile pattern is Diagonal Up—Small; this requires a new Fz// Regon style (see 
the previous exercise for more information). 
c. The grout (1.e., area under tile) 1s to be hatched with Sand — Dense; this also 
requires a new F/X Region style. 
Draw the tile 1⁄4” thick and 4” wide. 
The grout is 1⁄4” thick. 
The resilient flooring is shown 1” thick. 
The solid surface (e.g., Corian) threshold is 17s” wide; draw an arc between 
the two floor thicknesses. 
Hatch the threshold with the solid hatch: 
i. Duplicate the Solid Black Fi//ed Region style. 
it. Name the new style Solid Gray. 
iti. Set the hatch’s color to a light gray (RGB color 192). 
i. The bottom concrete floor line is to be the heaviest line. 


Jo RESILIENT FLOORING 


/ -—— SOLID SURFACE THRESHOLD 


j 


> 9 mo o 


7 i y— THIN SET CERAMIC TILE 





——— CONCRETE FLOOR 


FIGURE 10-5.8 Floor transition detail: ceramic tile to resilient flooring 
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The previous drawing would typically occur in a door opening and the location of the door 
would also be shown in the detail. This lets the contractor know that the threshold is to 
occur directly below the door slab. 


Base Cabinet with Drawers: 


This section will dive right into drawing cabinet details. These are often based on industry 
standard dimensions so many of the dimensions and matertal thicknesses can be omitted 
(assuming the project manual/specification covers this). 


42. Create a drafting view: 


a. Name Base Cabinet Detail — Drawers 
b. Scal: 1" = 1-0" 


Revit provides many Detail Components which aid in creating 2D details. Things such as side 
views of bar joists, section views of steel beams and angles, and more are available in the 
Detail Component library. The detail below takes advantage of three Detail Components which 
ship with Revit: particle board, lumber and the counter top. The only things drawn with the 
Detail Line tool are the tops of the drawers, the drawer pulls (1.e., handles) and the heavy 
wall/floor lines. 











1 on 2 GM 
‘5 a 
T =t 
\ 
a 
Ci i \ 
1 a 
~— PLAM COUNTERTOP 
& BACKSPLASH 
© 
LU 
——— DRAWER PULL 
O O ——— PLAM CLAD DRAWERS 

WOOD CABINET 
BASE & FLR FIN, 
SEE RM FIN SCHED 

a 





N 


FIGURE 10-5.9 Cabinet section (with drawers) 
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43. Using the Detail Line tool, draw the 
floor and wall line, shown in the image 
to the right, using the Wide Lines 
style. (Do not add the dimensions.) 


Next, you will load the countertop Family 
from the Detail Component library. 


44. Select Annotate > Detail > 
Component > Detail Component 
from the Rzbbon. T 


45. Click Load Family from the Rzbbon. 
46. Click the Imperial Detail Library 


shortcut on the left (or just open the 
Detail Items folder). 





2 - 10 1/2" | 


47. Now, browse to Dit 12-Furnishings D 123000-Casework, D123600-Countertops. 
48. Select Countertop-Section.rfa and then click Open. 
Countertop-S ection with type 24” Depth ts current, in the Type Selector, and ready to be placed. 


49. Place the countertop as shown: 


a. Aligned with wall 
b. 3'-0" above the floor (dimension to the line second from the top; the open 
heavy line is an exaggeration to highlight the added plastic laminate surface). 
c. With the countertop selected, adjust the values in the Properties Palette: 
1. Backsplash Depth: 0' 1" 
ii. Counter Depth: 2'-1" 
iii. Thickness: 0’ 1°/s" 


d. Do not add dimensions yet. 


Be careful not to click on the grips when the countertop is selected as this will adjust tts 
dimensions; this is because the values are associated with an castance parameter rather than a 
Lype parameter. 


Next, you will load and place the 2x lumber. The two on the floor are 4” high, which are cut 
down from a 2x6. So you will load a 2x4 Family and then create a duplicate and adjust the 


height from 3⁄2” to 4". 


50. Per the step just covered, load Nominal Cut Lumber-Section.RFA from the 
following location: Detail Item > Div 06-W ood and Plastic D 061100-W ood Framing. 
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To minimize the number of Types for the lumber Family, you are presented with the Spec/y 
Types dialog. This lets you pick just the sizes you want — more can be added later. 


Specify Types 


Family: Types: 


[Nominal Cut Lumber Section x 
an | an |y (all) v 
1x10|0' 9 1/4" O 03/4" ‘06 11 00.812 : 
ie ae ak 
mim Tt nm - 
2x4 |0 31/2" TERIA AE 
0 41/2" 0 11/2" ‘06 11 00.E1 : 
ae Tg a remo 
mru ie LO 


Select one or more types on the right for each family listed on the left [ «x | 





51. Hold the Ctrl key and select 1x4 and 2x4 and then pick OK. 

52. Select 2x4 in the Type Selector. 

53. Click Edit Type. 

54. Click Duplicate. 

55. Enter 2x4 Base Cabinets for the name. 

56. Change the Heaght from 3'/2" to 4". 

57. Click OK to close the Type Properties. 

58. Place the two 2x4 Base Cabinet detail 
components on the floor as shown in the image 
to the right. (Do not add the dimension.) 

59. Place the two 1x4 components as shown. 

Next, you will load the detail component used to draw 
particle board. This Family is somewhat like the Wall 
tool. You pick two points and two lines and a fill 


pattern is generated. The Type Selector also has a number 
of standard thicknesses ready to use. 





60. Per the step just covered, load Particle board-Section.rfa from the following 
location: Detail Items > Div 06-W ood and Plastic -> 061600-Sheathing. 
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61. Select the 3/4" type from the Type Selector. 


62. Draw the two pieces of particle board shown in the 
image to the right; these are the top and bottom of 
the base cabinet. TIP: Use the space bar to flip the thickness 
while drawing, if needed. 


63. Draw the cabinet back; use the 3/8" thickness 7 444 Te 





option and extend it 1/4” into the top and bottom 
boards. See image below. TIP: Draw temporary detail 
Lines so you have a place to pick if needed. Delete them when done. 


The newest drawn particle board automatically shows up 444 4/9" 





on top of any previously drawn particle board. This is how 
the notice is created. There was no trimming or erasing 
required. If you need to change the order of the overlap, 
simply select the component and use the Arrange options 


_— fo 








pH Bring a | Io 4 = 





“ 
l 
`S 
l 


64. Draw the rest of the base cabinet using the 
techniques previously covered and the following 
information: 


a. The “EQ” dimensions are 6". 


b. The drawer bottoms and backs are all 1/2” 


particle board; everything else is 3⁄4”. 





c. Use Thin Lines for the pulls and the top edge of the side drawer panel (seen 
in elevation in Figure 10-5.9). Use Medium Lines for the rubber base. 


d. Add dimensions not provided which can be approximated; make it look like 
the image in the book as much as possible. 


e. Add all the notes and dimensions shown on the first image only. 
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Some things you should know about detailing: 


In the previous steps you drew a typical detail showing a standard base cabinet with drawers. 
Interior designers occasionally draw these details, but more often, they simply review them 
for finishes. 


The countertop material needs to match that which is specified in the Project Manual and 
intended for the project. For example, a PLAM (i.e., plastic laminate) countertop would not 
be appropriate in a laboratory where chemicals would be used. 


The base of the cabinet typically has the same wall base as the adjacent walls. For example, if 
the walls have a rubber base (also referred to as a resilient base), the toe-kick area of the base 
cabinet would also receive a rubber base; this is the type of base shown in the previous 
detail. If the project only had ceramic tile wall base, you would show that. 


The notes for details (or any drawing) should be simple, generic and to the point. Notice in 
previously drawn detail that the note for the base does not indicate whether the base 1s 
rubber, tile or wood. This helps avoid contradictions with the room finish schedule. The 
note simply says the cabinet and floor are to receive a finish and instructs the contractor to 
go to the Room Finish Schedule to see what the finish 1s. This is particularly important in 
buildings that have several variations of floor and base finishes. 


Notes should not have any proprietary or manufacturers’ names in them either. For 
example, you should not say “Sheetrock” in a note because this is the brand name; rather, 
you should use the generic term “gypsum board.” Similarly, you would use the term “solid 
plastic” rather than “Corian” when referring to countertops or toilet partitions. In any event, 
whatever term you use on the drawings should be the same term used in the Project Manual! 


One last comment: the Construction Documents set should never have abbreviations within the 
drawings that are not covered in the Abbrezzations list, usually located on the title sheet. 
Construction Documents are legal, binding documents, which the contractor must follow to a 
“T.” They should not have to guess as to what the designers meant 1n various notes all over 
the set of drawings. It is better to spell out every word, 1f possible, only abbreviating when 
space does not permit. You would not want a bunch of abbreviations in your bank loan or 
mortgage papers you were about to sign! Plus, non-documented abbreviations would 
probably not have much merit before a judge or arbitrator in the case of a legal dispute! 
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65. Using the same steps just covered, draw the base cabinet shown below. Name the 
drafting view Base Cabinet Detail. The Scale is also 1” = 1-0". 


TIP: Duplicate the Base Cabinet Detail — Drawer view and modify it to be this detail; much of this detail is 
exactly the same. 


ian Tap 


_-7— PLAM COUNTERTOP 
& BACKSPLASH 





PLAM CLAD DRAWER 


DOOR & DRAWER PULL 


—— ADJUSTABLE SHELF 


WOOD CABINET 


VARIES - SEE ELEV 


—— BASE & FLR FIN, 
SEE RM FIN SCHED 


pe I eeel>= FH 


EE 


— 





4" 








FIGURE 10-5.10 Cabinet section (door + drawer) 


Cabinet details do not need to have every nook-and-cranny dimensioned because they are 
very much a standard item in the construction industry. Furthermore, the Project Manual 
usually references an industry standard that the contractor can refer to for typical 
dimensions, thicknesses and grades of wood. 


The vertical dimension shown in the cabinet detail above says “VARIES - SEE ELEV.” 
This notation, rather than an actual number, allows the detail to represent more than one 
condition. The interior elevations are required to have these dimensions, which may be the 
standard 36” or the lower handicap-accessible height. 


10-54 


Elevations, Sections and Details 





Ceiling Detail: 


Next, you will draw a typical recessed light trough detail at the ceiling. This is used often in 
commercial/public toilet rooms. 


66. Create a new drafting view: 


a. Name Toilet Room Ceiling Detail 
b. Scal: 1772" = 1'-0" 
c. See the next page for additional notes. 


67. Load the following Detail Components into your project: 


a. Div 09-Finishes > 092000-Plaster and Gypsum Board > 
092200-Supports > 092216-Non-Structural Metal Framing 
i. Interior Metal Runner Channels-Section.rfa 
ii. Interior Metal Studs-Side.rfa 
b. Div 09-Finishes > 092000-Plaster and Gypsum Board > 
092900-Gypsum Board > Gypsum Wallboard-Section.rfa 
c. Div 09-Finishes > 095000-Ceilings > 095100-Acoustical Ceilings 
i. Suspension Wall Angle-Section.rfa 
ii. Suspended Acoustic Ceiling-Square Edge-Section.rfa 


wo 2 1/2" METAL 
ae STUDS AT 16" O.C. 


EXTEND GYPSUM BOARD 
6" ABOVE CEILING 





SUSPENDED CEILING SYSTEM 
- SEE RM FINISH SCHED 








LIGHT FIXTURE 


8" 


2/8" GYPSUM BOARD, TYP. 











4-0" WHITE PLASTIC 
EGG-CRATE LENS 


SS. $$$ —_—_§_——— WALL 
FIGURE 10-5.11 Ceiling detail 


TIP: The notes in detatls should align on one edge as shown. Additionally, the leaders should not cross 
dimensions or other leaders unless it is totally unavoidable. 
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When using the Detail Components you will occasionally run into a few challenges getting 
things to look exactly the way you want them. For example, many firms have traditionally 
shown gypsum board as if 1t were continuous — not indicating the joints. Most contractors 
understand this and the designer usually does not want to imply the gypsum board be 
installed in a specific way or order. However, the Detail Component feature forces these edge 
lines to appear. Unfortunately we cannot use the Lizework tool to set some of the lines in a 
Detail Component to be invisible. 


Another problem you will run into, when using Detail Components, is the fact that everything 
is drawn true to life size. You may think, “Isn’t that a good thing?” Usually it is, but some 
things often need to be exaggerated so they are legible on the printed page. Take the metal 
stud runner for example; when placed next to the Gypsum Board detail component tt ts totally 
hidden because the gypsum line weight is heavier than the runner stud. The best thing to do 
is to edit the Family so the runner stud has a heavier line weight and its thickness is 
exaggerated inward (you don’t want to change the overall width). However, this type of 
change is outside the scope of this exercise, so you will do the following: 


68. Erase the runner stud Detail Components and draw Detail Lines using Medium 
Lines — in bound from the gypsum board. 


69. Make the light fixture 47/2" x 194" with a 1” circle for the light. Use the Solid Gray 
Fill Region previously created. 


70. Sketch the egg-crate lens using Detail Lines. Create a new FIX Region using the 
Vertical-Small fill pattern. 


71. Add the notes and dimensions shown. 





g Br p ae <i * d 
A al Pg des E G 
nt i r rere 
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Fixed Student Desk at Raised Seating Classroom: 


This detail would work nicely for the fixed desks in the Lecture Classroom. However, 
assuming this detail came from a standard detail library, you would have to coordinate with 
what you have previously drawn in the floor plan. For example, the overall depth shown in 
the detail below is about 1’-5", and the depth drawn in plan is 2'-0” (see page 6-21). They 
would need to match. (You do not have to make any plan changes at this time.) 


72. Create a new Drafting View: 
a. Name: Fixed Student Desk 
b. Scale: 1⁄2" = 1'-0" 


c. See the next page for additional comments 


4 5/8" 


ig a g" 


FIGURE 10-5.12 Fixed desk detail 
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PLAM over 1" PARTICLE BOARD 


NOTE: ALL EXPOSED SURFACES 
TO RECEIVE PLAM FINISH 


1x2 TRIM 
TAPERED WOOD BLOCKING 
1x4 TRIM 


PLAM over 1" PARTICLE 
BOARD SUPPORT at 36" O.C. 


PLAM over 1/2" PARTICLE BOARD 
- BOTH SIDES OF STUD WALL 


3 5/8" METAL STUDS AT 16" O.C. 


BASE, SEE RM FIN SCHED 


FLOOR 
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73. Load the following detail component: 
a. Dtv 06-Wood and Plastic \062200-Millwork\Standard Millwork-Section.rfa 
1. Load the 1x2 and 1x4 sizes. 


74. Develop the fixed student desk following these guidelines: 
a. <All particle board and trim to be Detail Components. 
b. ‘Tapered wood blocking to have Wood 2 Fil/ Pattern. 


c. The curvy line pointing to the 1’-0" dimension should be drawn like this: 
i. First add the “PLAM” note using a regular leader; 
11. Use the Detail Line tool; 
iii. Select the Spline Draw option; 
iv. Set the Line Style to Thin; 
v. Sketch the curvy line starting at the corner of the leader. 
d. Adda horizontal Detail Line at the top of the sloped work surface so you have 
something to pick when adding the angle dimension. 


As you can see, some of the Detail Components have odd line weights when placed side-by- 
side. Both the wood trim and particle board are in section so they should be the same line 
weight. You would have to edit the family to make this change, which will not be covered at 
this time. 


Using the Keynotes Feature: 


The content that ships with Revit, both 2D and 3D, has a default keynote value assigned to 
it. Keynotes are used to save room and make details look neater; it is a reference number 
rather than a full note, and then an adjacent legend lists what each number means. This 
legend 1s for all the details on a sheet. You will 

learn how this works next. You will make a copy Tea Ip 

of the Faxed Student Desk, add keynotes and then 1 # ee 


create a keynote legend. 


75. Right-click on the Fixed Student Desk 
item in the Project Browser. 


76. Select Duplicate > Duplicated with 
Detailing. 


G 8" 





77. Rename the new view: A 
Fixed Student Desk — Keynotes 





06 16 00.C3 
78. Erase all the notes, but leave the 
dimensions. 























; 
79. Select Annotate > Tag > ie 


Keynote from the Rzbbon. Keynote 
X FIGURE 10-5.13 Keynote added 
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80. With the Keynote tool active, click the '/2" particle board shown in Figure 10-5.13; you 
will see it highlight just before selecting it. 


81. Click two additional points to define a leader and text location, just like placing text 
with a leader. 


You now have a keyed note placed in your 


, , j Type Properties 4 
drawing. This only works on Detail 









Components (in drafting views) and not Detail — am":  Partideboard-Section v Load... 
Lines as they are too generic. Next, you will Type: 12" v| | Duplicate... 
see where this keynote notation 1s coming Rename... 
from. Type Parameters 


Parameter Value = A 
~~ r a 


4 Stripe -tura 
DL UCU a 





82. Select the '/2" particle board; go to 
its Type Properties. 


‘Not Defined 


Section Shape 





Notice the Keynote value listed. This was | m 05 16003 
defined in the Family you loaded. 


Now you will view the keynote text file so 2 j 
you can see how a family could be changed — [Description lll I 
to “mean” som ething else. You might E o e 3 ii sa 
change a family directly or create a 


duplicate Type first. 


Keynotes - [C:\ProgramData\Autodesk\RVT 2017\Libraries\US Imperial\Revitkeynotes_Imperia.. X 






Key Value Keynote Text 


83. Click in the cell listing the B- Division 05 Metals 
K, È- Division 06 Wood, Plastics, and Composites 
Cyn ote. | @&- 060100 Maintenance of Wood, Plastics, and Composites 
E- 06 05 00 Common Work Results for Wood, Plastics, and Composites 
| 061100 Wood Framing 
84. Click the small icon that po oe 
: © 06 1600 Sheathing 
i = i be 6 16 00.A1 1/4" Gypsum Sheathing 
appears to the right (not in Ean AE i a 
the “equals” column). 06 1600.43 1/2" Gypsum Sheathing 
Pog) be (6 16 OD.A4 5/8" Gypsum Sheathing 
i- 06 16 00.A5 3/4" Gypsum Sheathing 
: at : f bom 06 16 O0.A6 7/8" Gypsum Sheathing 
You now see a rather extensive listing | bo 6 16 00,47 1" Gypsum Sheathing 
i : i (6 1600.81 1/8" Hardboard 
of keyed notes. Take a minute to = | 06160082 3/16" Hardboard 
. . : i he6 1600B3 1/4" Hardboard 
explore the various sections and l i : -06 16 00C] 1/4" Particleboard 
AR £ : i 081600.2 3/8" Particleboard 
descriptions for the keynote oe 
: È be 6 1600.04 5/8" Particleboard 
references ° PP Le TOK 3/4" Particlehoard “ 
Keynote Text: 


Notice the path listed at the top. This = | 4” "sen 
is the location of the text file being 

used for the keynotes. The path to 

this file 1s set via the Keynoteng Settings 

icon located in the Tag panel expanded 

area on the Annotate tab. 
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85. After reviewing 





Keynoting Settings a” 
the keynote text 
file click ee Browse... 
File Location 
Cancel. zo 
l File Path {for local files) Reload 
86. Click OK to C) Absolute C) Relative (@) At library locations 
close the Type 
: ` Numbering Method 

Properties dialog. Giir Ceysheet 

The last thing to learn Cancel Help 


is how to create the 

Keynote Legend. This legend can be added to any sheet with keynotes. If the “By sheet” 
option ts selected in the dialog box shown to the right, only keynotes actually found on that 
specific sheet will be listed. 


87. From the Vzew tab, select Legend > Keynote Legend. 
88. Click OK to accept the name Keynote Legend. 
89. Click OK to accept the 


default properties and to 
create the legend. 


l'ag 











You should now see the Keynote Wa TEU 
Legend shown below. 
FYT: Make sure the numbering method zs EDA 
still set to By keynote zn order to see all the i 
keynotes at this time. 
á 06 22 00.A4 
Later, in Chapter 16, you will learn 
how to place views on sheets. (9 AA 16.14.01 
a0 
Keynote Legend N 
06 16 00.C3 
08 1600., 12 Particleboard E 
061600. : 1° Particleboard 
: 1x2 Wood Trim 
: 1x4 Wood Trim 09 22 16.13.14 
: 3 5/8" Metal Stud Framing 
: 3 5/8" Metal Runner 
: 5/8" Gypsum Wallboard 














90. Add the remaining keynotes and then Save. 
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Finally, you can create elevations and sections that reference a drafting view rather than a 
true view of the model. This 1s another one of those places where you are breaking the 
intelligence of Revit’s drawing sheet and number coordination. 


To do this, you select the E/eation or Section tool, and rather than picking points in the 
drawing right away, you select a view that already exists in the project from the Options Bar. 
Even though you have not placed any roof drains, you could switch to the Roof plan view 
and add a section mark that references the roof drain detail. 


The following steps do not need to be performed at this time: 
91. Switch to the Roof floor plan view. 
92. Select the Section tool on the ew tab. 
93. On the Rebbon/ Options Bar settings (Figure 10-5.14): 
a. Type Selector: Detail View: Detail 


b. Reference other view: check 


c. Reference other view drop-down ist: Typical Roof Drain Detail 











Re = H cà x st zom v him r a i A fo -|O |FE c = + * b | Type a keyword or phray 
a | Archit scture Structe > Systems Insert Annotate Analyze Massing & Site Collaborate — Wiew Manage Add-Ins Modify | Section o 0 *: = 
J P ats sie 
TE Cope ~ is} m M Di D! | da of W 
ne r cy - 
$ 5 w o m c= UR | op — | = i) Reference Other View 
i CARE: Ss oe a 4 ooo) M ep 
Modify : . i ene O2 Č) Sh a a A <New Drafting View> i 
| LE " F Ahn- E8 | "es @ i! =4) 28] =e 
Select v | Properties | Clipboard | Geometry | Modify View Measure Create — 
<New Drafting View > 
lodify | Section | Offset; 0' 0" 3 
: Drafting View: Base Cabinet Detail 
Properties x 


Drafting View: Base Cabinet Detail - Drawers 






Drafting View: Fixed Student Desk 


rs Detail View i i 
Wait Detail Drafting View: Fixed Student Desk - Keynotes 


Drafting View: Floor Transition Detail 
x Edit Type 






Drafting View: Terrazzo Base Detail 


Drafting View: Toilet Room Ceiling Detail 





Drafting View: Typical Roof Orain Deta! A € 


Section: Callout of Cross Section 1 


Section: Cross Section 1 





Section: Longitudinal Section 


FIGURE 10-5.14 Placing a section that references the roof drain detail 


94. Pick two points, roughly as shown in the image to the right. 





Try double-clicking on the blue bubble head; it should bring you to the 
roof drain detail. Once the detail is placed on a sheet, the bubble head 
will be automatically filled out! ——* - 


95. Save your project. 
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Self-Exam: 


The following questions can be used as a way to check your knowledge of this lesson. The answers 
can be found at the bottom of the page. 


1. 


The plan is updated automatically when an elevation is modified, but not the other 


way around. (I/F) 

You can use the Elevation tool to place both interior and exterior elevations. (T/F) 

You can rename elevation views to better manage them. (T/F) 

You have to resize the Level datum and annotations after changing a view’s scale. (I/F) 


The controls for the section mark (when selected) are similar to the controls for the 


elevation tag. (I/F) 


Review Questions: 
The following questions may be assigned by your instructor as a way to assess your knowledge of this 
section. Your instructor has the answers to the review questions. 


1. 


2. 


The visibility of the crop window can be controlled. (T/F) 
You have to manually adjust the lineweights in the elevations. (T/F) 


As you move the cursor around the building, during placement, the elevation tag 


turns to point at the building. (T/F) 


When a section mark is added to a view, all the other related views automatically get 


a section mark added to them. (T/F) 
You cannot adjust the “extent of view” (width) using the crop window. (T/F) 


What is the first thing you should do after placing an elevation tag? 


Although they make the drawing look very interesting, using 


the feature can cause Revit to run extremely slow. 


It is possible to modify objects (like doors, windows and ceilings) in section views. 


(T/F) 


You need to adjust the to see objects, in elevation, that are 
a distance back from the main elevation. 


10. AutoCAD DWG files should never be exploded. (T/F) 


SELF-EXAM ANSWERS: 
1-F,2-T,3-T,4-F,5-T 
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Lesson 11 
Interior Design 


This lesson explores the various interior developments of a floor plan, such as toilet room 
layouts, cabinets, casework and furniture design. Additionally, you will look at adding a 
guardrail and furring at the exposed structural steel columns. The rendered image below 
shows how Revit can be used to create an attractive, easy to understand presentation 
drawing of the building’s interior design. 


z : ; i 


Te 
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Exercise 11-1: 





Toilet Room Layouts 


There are several important factors in laying out a toilet room. The primary consideration 
typically 1s accessibility; that 1s, complying with local, state and federal accessibility codes so 
that people with various handicaps can easily access and use the toilet room facilities and the 
entire building in general. 


Another consideration includes designed sight-lines. It is undesirable for a person in the 
hallway to see any of the toilet fixtures when the door is being opened by someone entering 
that restroom space. It should be obvious that privacy, especially between males and females, 
should be expected in a toilet room design. Seeing the sinks or people washing their hands is 
not unacceptable but the designer needs to make sure the sight-lines are not extended by the 
mirror above the sink. The design techniques employed to impede improper sight-lines often 
takes up a fair amount of floor space. 


Another consideration has to do with the plumbing fixtures. It is important to have the 
correct type of fixture drawn and have it drawn at the correct size. Some of the code 
requirements are based on the clear space in front of the fixture; thus, the fixture needs to be 
the correct size in order to verify compliance. Also, whether the fixture 1s wall-hung or a 
floor mounted tank-type fixture is important; the mechanical engineer needs to know as they 
specify the fixture in the Project Manual. If the toilet is wall-hung, the wall needs to be thick 
enough to conceal the support bracket and the plumbing; the wall is even thicker when two 
toilets are back-to-back. From a designer standpoint, wall-hung toilets are often desirable in 
commercial buildings because they are easy to clean under and can be equipped with 
automatic flushing to help ensure a better experience for everyone! 


Placing Plumbing Fixtures: 


You will start this exercise by loading several components to be 
placed into your project. You can use either Revit MEP or Revit 
Architecture to place the plumbing fixtures. Often the architectural 
team places them as they are doing the initial toilet room design. 
However, the content between the MEP software and the 
architectural software 1s, unfortunately, not the same. The MEP 
content has special connectors on them that allow the MEP 
designers to connect water and sanitary piping to the element. Given 
this information, we will save a step and load our plumbing fixtures Placing Plumbing fixtures 
from the MEP content folders. You will do this using Revit I a 

, mage credit: 
Architecture, seeing as we have not covered Revit MEP yet. Stabs, Wingate 





11-2 


Interior Design 


ee 
1. Open Revit. 


2. Open the Law Office (CH11 starter file).rvt file from the online files; save this file 
to your working folder. 


3. Select Insert > Load from Library > Load Family. 


a. Browse to the Plumbing\MEP folder mai 
(Figure 11-1.1). Look in: | | MEP 
Name 
b. Ifyou are having trouble finding the H Eouipmen 
Fixtures 


MEP content, you can also browse to the 


following folder: 





C:\ProgramData\ Autodesk\RVT A te tn i 
2017\Libraries\US Imperial FIGURE 11-1.1 Plumbing fixtures 


Ft: The ProgramData folder ts a hidden folder. In Windows Explorer: go to Manage (tab) 


> Options > Change Folder and Search Options, and then on the View tab select 
“Show hidden files and folders and Drives.” 


4. Load the following Revit MEP Familes into your law office project: 


Plumbing\ MEP\ Fixtures folder... 
a. Water Closets\Water Closet - Flush Valve - Wall Mounted.rfa 


b. Urinals\Urinal - Wall Hung.rfa 


c. Lavatories\Lavatory — Wall Mounted.rfa 


5. Load the following Families into your law office project: 


Families\ Interior Design folder from line files... (or search Autodesk Seek via the Insert tab) 
a. Grab Bar-3D.rfa 


b. Toilet Stall-Accessible-Front-Braced-3D.rfa 
Toilet Stall-Braced-3D.rfa 
d. Urinal Screen-3D.rfa 
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Autodesk SEEK (http://seek.autodesk.com) is meant to mainly be for manufacturer’s Revit 
Families. 


TIP: All Families that are required for the law office project are located in the Families folder in 
the files downloaded from the publisher's website. This 1s helpful tf the content was not installed 
with Revit. 


The files you just loaded into your project represent various predefined Famzhes that will be 
used to design the toilet room. It is also possible to create custom families for unusual 
conditions (see Chapter 18). 


6. Switch to the Level 1 Architectural view. 


Adding the Toilet Partitions 


The toilet partitions offer privacy for toilets and urinals. They come in a few styles and 
materials. Styles range from floor-mounted to ceiling-hung; the latter offers better access to 
cleaning the floors, much like wall-hung toilets. Materials range from prefinished metal to 
solid phenolic core (1.e., plastic) to stainless steel. 


The divider panels, pilasters and doors come in various thicknesses. However, each 1s 


typically drawn 1” thick and is dimensioned to the center of the panel, so the thickness is not 
too important. 


The example to the left shows a 


floor-mounted, overhead-braced 
toilet partition system. 


Also, notice the urinal screen at the 
end of the countertop. 


Floor drains are usually positioned 
beneath a toilet partition so users 
do not have to walk over the 
slightly uneven surface. 


Notice the accent floor tile that 
also takes into consideration the 
location of the toilet partitions. 





If you want to see images and more information on toilet partitions, you can visit the Bradley 
Corporation website listed below. Also, while at their site, take a look at their Revit families 


offered. 


Select Tech data sheet PDF: 
https: / /www.bradleycorp.com/download/2093/Bradley Partitions Overview.pdf 
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Accessibility codes offer several layout options for toilet partitions. For example, 1f the door 
swings into the stall, more room is required in the stall to maintain the required clear floor 
space for the toilet fixture. Having a cheat sheet of several different layout options 1s a big 
help. Consult your local code for specifics. 


The preceding image 1s very similar to the men’s toilet room you are currently working on. 


7. With the Component tool selected, pick Toilet Stall-Accessible-Front-Braced- 
3D: 60" x 60" Clear from the Type Selector. 


8. Zoom in to the toilet room (east of the northern stair). 


9. Place the toilet stall as shown and then move it into place using the Move (or Alen) 
tool and your snaps (Figure 11-1.2). 


a. This is a wall hosted family, so it must 
be placed on a wall to exist in the 
project. -i 








b. Notice, when the toilet partition is | 
selected, you have two flip controls \ s 
which can be used to quickly change iT 
the orientation of the stall. a | n 








| 
| 
| 
Once you move the toilet stall North, you will ! 
have your first stall in place. al 














FIGURE 11-1.2 Accessible Toilet stall 
Next, you will place two standard size toilet stalls. 


10. Place two toilet stalls (Toilet Stall-Braced-3D: 36” x 60" Clear) as shown in Figure 
11-1.3. 


As with most projects, you will need to modify the model as you develop the design. In this 
case, we notice that toilets that are back-to-back and stacked on each floor will require a 
thicker wall to accommodate the fixture brackets as toilets are not supported by light gauge 
metal studs, and larger piping. You will make this adjustment next. 


For information on wall thicknesses behind double-hung toilets visit www.pdionline.org 
and review the publication Minimum Space Requirements for Enclosed Plumbing Fixture Supports. 
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11. Select the middle wall and Move it 6” to the 
West. 





Notice how the toilet partitions moved with the 
wall because they are wall-hosted Familes. The 
ceilings also adjusted. 


12. Add an additional 47s” gyp. bd. wall as 
shown ın Figure 11-1.4. 


In this case, you would not want to delete the 
original central wall and add two new walls. If you 
deleted the center wall, the wall-hosted content 
would also be deleted and the ceilings would no 
longer update. 


, | 
HH 


SSS SS SS 


Next, you will adjust the Location Line of the two 
“wet walls” (1.e., walls that have plumbing behind 
FIGURE 11-1.3 Std. Toilet stalls added them). This will help keep the finished face of the 
wall in the proper location when you adjust its 
thickness in the next few steps. 


13. Select the two wet-walls centered on the two toilet rooms and set the Location Line to 
Finished Face: Exterior via Properties. 


14. Adjust the flip-control for each wall so they are positioned, in relation to the wall, as 
shown in Figure 11-1.4. 


FYI: You only see the flap-control when a single wall ts selected. 


15. Reposition the walls, if needed, so they match the dimensions shown in Figure 11- 
1.4; use the Measure and Move tools plus the temporary dimensions. 














Q' - 1 1/8" —1" -4 7/8" 





























FIGURE 11-1.4 Toilet room wet-wall locations 
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Creating a Custom Wall Type 


Now you will create a new wall type within your BIM project. The 
new wall type will be similar to the 47s" stud wall, but it will only 


have gypsum board on one side of the wall. 
Looking at Figure 11-1.5, you see the wall has gypsum board tn the 
plumbing cavity, which is not appropriate. This would never be 


constructed this way, and if the BIM were used for quantity takeoff 
you would have too much gypsum board in the total. 


16. 
17. 
18. 
19. 
20. 


21. 


2d 


23. 


Select one of the two center toilet room wet-walls. 


: 


FIGURE 11-1.5 


Select Edit Type from the Properties Palette. 


Click Duplicate. 


Type: Interior - 4 1/4" Furring Partition. 


Click OK. 


Click the Edit button next to 
the Structure parameter. 


Click on Row 5 to select it— 
the gypsum board Layer on the 
Interior Side. 


Click the Delete button to 
remove the selected Layer. 


Your Edit Assembly dialog should now 
look like Figure 11-1.6. 


24. 


2D: 


Click OK twice to close the 
open dialog boxes. 


Select the other wet wall and 
change it to Interior - 4 1/4” 
Furring Partition via the Type 
Selector. 


Edit Assembly 
Family: Basic Wall 
Type: Interior - 4 1/4 Furring Partition 
Total thickness: o 4 iF Sample Height: 
Resistance (R): 0.1387 (h-ftz-"F)/BTU 
Thermal Mass: 0.7176 BTU/F 
Layers 
EXTERIOR SIDE 











Function Material 






Thickness 


Finish 2 [5] 


: Gypsum Wall 





INTERIOR. SIDE 
Insert Delete Up 
Default Wrapping 
At Inserts: At Ends: 
Do not wrap wt None 


Modify Vertical Structure (Section Preview only) 


Modify Merge Regions 
Assign Layers Split Region 


<< Preview Cancel 


FIGURE 11-1.6 Edit wall configuration 
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Toilet room wet-wall 


W Structural 
raps! Material 
| 


sw ccecccvscescuevccccuscccsmccssecuecsssuccboccuscdesemocsecscedccsmocstcwcssces coccsenedh ces ccstsewcesecs costswsceces ces sesweceses als sesmecees ccs seca doses ccs ssboccoscuucsesbocceees 


Help 


| 
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Your two furring walls should now look like Figure 11-1.7. If 
the Location Line was not set properly, or the exterior side oO FS He 


identified properly, the wall would have moved out of its 


proper position when you changed to a wall with a different 
FIGURE 11-1.7 


thickness. 
Toilet room wet-wall revised 





26. Use the Measure tool to ensure the walls are 1n the 
proper position; see Figure 11-1.4. 


The exterior wall may have continuous gypsum board as 
shown. We will not modify that. 


— 


27. Add the additional components as shown in Figure 11-1.8. 
a. Note the family name is listed first and then the Type. 
b. The height (hgt) can be changed via the Instance Properties. 








Water Closet - Flush 


Vale - Wall Mounted: 
Public — 1.6 gpf, Grab Bars - 3D 


19” het 





à Urinal - Wall Hung: 
Water Closet - Flush n 1” Flush Valve; 15” hgt 


Vale - Wall Mounted: Loo ooo u 
Public — 1.6 gpf, | 


15” het Urinal Screen - 3D: 
i 36 OC. 


Lavatory - Wall Mounted: 
20"x18" - Public 


l 





FIGURE 11-1.8 Toilet room layout 
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As mentioned previously, building codes vary by 
location. The toilets in the accessible stall area are 
usually mounted higher than the typical fixtures. 
When a room has more than one urinal, one is 
usually required to be mounted lower for 
accessibility and young children. Another example 
is that Minnesota requires a separate vertical grab 
bar above the horizontal grab bar on the wall next 
to the toilet; see Figure 11-1.9. 





FIGURE 11-1.9 Grab bars 


Creating a Group 


Whenever you have a repeating arrangement of elements, you can create a Group and then 
copy the named Group around. When a change needs to be made to the Group, you change it 
in one place and all the others automatically update. 


You will select the entire toilet room layout and turn it into a Group. Then you will place a 
copy of that Group on Level 2. 


28. Select the entire toilet room layout: 


a. 2 Wet walls e. 1 Urinal 
b. 5 Toilets f. 1 Urinal partition 
c. 5 Toilet partitions g. 2 Grab bars 


d. 6 Lavatories 


29. With 22 elements selected, listed on the Status Bar, click the Create Group cs 
tool on the Rzbbon. 


Create Model Group 


30. For the Group Name type: Toilet Room Layout 
a lala 
ee 31. Click OK. 


E E 


FIGURE 11-1.10 Naming a group 
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You now have a Group which can be inserted on Level 2. However, you must do one more 
thing before doing that. You need to define the insertion point of the Group. By default, the 
insertion point for new groups is the center point of all the elements within the Group. ‘This 
is fine for furniture groupings, but not for our toilet room layout where we do not want to 
have to move it around to find the correct location once placed. 


32. Click to select the Toilet Room Layout group in the Level 1 Architectural Floor 
Plan view. 


33. Click on the Ongn icon and drag it to the upper-right corner of the men’s toilet 
room as shown in Figure 11-1.11. 













































































ewes ee 


FIGURE 11-1.11 Repositioning the group’s origin icon 


Placing a Group 


Now you will place a copy of your new Group on Level 2. 
34. Switch to Level 2 and zoom in to the toilet room area. 


35. Delete the original center wall between the two toilet rooms. 


11-10 


Interior Design 





36. On the Rzbbon, select Architecture > — 
Model > Model Group > Place 
Model Group (Figure 11-1.12). 


37. With your Group selected in the Type 
Selector, click the upper-right corner of the 
men’s toilet room area to place the Group. 

a 
You should now have a copy of your toilet room Ci aE a 
layout on Level 2! Groups can save a lot of time. 


See Figure 11-1.13. i +l Load as Group into Open Projects 





To edit a Group you select it, and then click Edit FIGURE 14-1.12 Place Model Group tool 
Group on the Options Bar. When in Edit Group 
mode, the main model is grayed out so you can 
easily see what is in the Group. Once the changes 
are made, simply click Finish Group on the Rzbbon 
and all instances of the Grup are updated. 











You will not make any changes to the Group at this 
time. If you decide to experiment, just Undo your 
changes before moving on. 



























































FIGURE 11-1.13 Group placed on Level 2 
There are a few challenges to using groups: 


e You cannot put a hosted element, such as a door or window, 1n a Group without the 


host (e.g., the wall). 


e The height of the walls cannot vary, so the floor-to-floor height must be the same if 
you have walls in the group. 


Lil Trel i ie e T ko Ml El fll ed” 


Near the bottom of the Project Browser, you will see a heading , : 


for Groups. You can find your Group listed there. Ifyou — i F- ae 
; . 3 Windows 
right-click on the Group in the Project Browser, you can select ; 
ó] Groups 
Save Group to save a copy of the Group to its own file. This T Detail 
could be helpful if you needed to use this same layout in a E K Model 
multi-building project. _[@] Toilet Room Layout 
E Revit Links 
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Interior Elevation View: 


Next, you will set up an interior elevation view for the Men’s Torlet Room using skills learned 
in previous chapters. You will also add a mirror above the sinks 1n elevation view. 


38. Switch to Level 1 and place an [interior] 
Elevation tag looking towards the wet wall, the 
wall with fixtures on it (Figure 11-1.14). 


Notice again, how Revit automatically found the extents 
of the room when the elevation tag was placed in the 
plan view. 


39. Rename the new view to Men’s Toilet — 
Typical in the Project Browser. 


40. Switch to the new view. Adjust the Crop Region so 
the concrete slab is not visible. Your view should 
look like Figure 11-1.15. 


















































OA RO 
Q4 Ò T 
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| 


FIGURE 11-1.14 Elevation tag added 


Your view should look like Figure 11-1.14. Notice how the lavatories (1.e., sinks) do not have 
faucets shown? This is because the Detail Lerel is not set to Fine. Families have the ability to 
be set up to show more or less detail as needed. The lower detail settings can make Revit run 
faster, but often the detail 1s needed to properly coordinate and annotate the drawings. 
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FIGURE 11-1.15 Men’s Toilet — Typical initial view 


Level 1 ap 


41. Set the Detail Lerel to Fine and the Vzew Scale to Y2" = 1-0" on the View Control Bar. 


You should now see the faucets. Next, you will edit the Group to add mirrors above the 


sinks. This will automatically update Level 2. 
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42. Load the component Mirror.rfa from the online files (or via SEEK). 


43. While in the interior elevation view, select any of the elements that are in IG 
the Group. 
Edit 
44. Select Edit Group from the Rzbbon. Group 


45. While still in the interior elevation view, place a 72” x 48” Mirror on the wall above 
the sinks. Use the AZgn tool to align the mirror with the middle sink (Figure 11-1.16). 


The mirror could only be added to the group because the wall it is to be placed on is in the 
same group. 


46. Click Finish on the floating Edit Group $l Gy y f >K 


panel (see image to right). Add Remove Attach Finish Cancel 











Edit Group 
T2'X48" MIRROR —— f URINAL SCREEN TOILET PARTITIONS 
\ 
¥ aL 
7 ” . 
Z 
< 
ø Y 
we x 
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FIGURE 11-1.16 Updated interior elevation 


47. Add the notes and dimensions per Figure 11-1.16. Adjust the heights and locations 
of the fixtures and components as required. 


FYI: Keep in mind that many of the symbols that come with Revit, or any program for that 
matter, are not necessarily drawn or reviewed by an architect. The point is that the default values, 
such as mounting heights, may not meet ADA, national, state or local codes. Items like the mirror 
have a maximum height from the floor to the reflective surface that Revit’s standard components 
may not comply with. However, as you apply local codes to these families, you can reuse them in the 
future. 
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Adjusting the Reflected Ceiling Plan 


Because you added a wall in the East toilet room, the definition of the room that the 
reflected ceiling plan uses 1s incorrect. You will adjust that next. You will have similar 
problems on Level 2 because you deleted a wall and then placed a Group. 


48. Switch to the Level 1 ceiling plan (Figure 11-1.17). 


49. Hide the interior elevation tag from this view. Select the two components; right- 
click and select Hide in View > Elements. 


50. Select the ceiling in the Men’s Toilet Room, and then click Edit Boundary on the 
Ribbon. 


a. You may have to tap the Tab key to select the ceiling. 


51. Adjust the left side of the ceiling to align with the new wall; when finished, click 
Finish Ceiling on the Rzbbon (Figure 11-1.18). 


Remember, deleting an element and then replacing it can cause problems! 
52. Correct the ceilings on Level 2. 


53. Save your project. 








FIGURE 11-1.17 Level 1 RCP FIGURE 11-1.18 Revised Level 1 RCP 
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Exercise 11-2: 
Cabinets 





Introduction 


This exercise covers the basic techniques used to add casework to 
your model. Casework is typically any built-in cabinets, 
countertops, desks, bars, etc., and is usually installed by a carpenter. 
This does not include systems furniture, or cubicles, which are 
sometimes attached to the wall. 


The architectural floor plans typically show the built-in items (1.e., 
casework) and the FFE Plan (furniture, fixtures and equipment) 
typically shows the moveable items. Furniture placement is covered 
in the next exercise. 





Cabinets rendered in Revit 


The words “typical” and “usually” are used a lot because there is no exact science to how a 
set of drawings are put together. They can vary by country, state, city and even office. 


Break Room Cabinets 


Cabinets in a break room can vary quite a bit. The photo on the next page is similar to what 
you will be drawing next. The base cabinets are on the floor and are typically 24” deep, but 
come in a variety of depths. The wall cabinets are attached to the wall and also come in 
various depths, 12” and 14” being the most common. 


As you can see, the electrical outlets need to be coordinated with the electrical engineer; 
they need to be installed above the countertop and below the wall cabinets. When preparing 
the program, the designer should get a list of all the equipment required in each area. This 
will determine the number of outlets and locations. Often, items are overlooked or added 
later, creating an unsafe strain on the electrical system or requiring extension cords. For 
example, it is possible that the microwave shown in the photo was added by the users long 
after the design of the building; if the electrical system did not have enough capacity, it could 
make for an unsafe condition. If that were the case, a new outlet on another circuit would 


need to be added. 


Notice two things about the wall cabinets: 1) The cabinets have under-counter lights 
across the entire length. If this is desired by the client or designer, the electrical drawings 
need to be coordinated and the bottom of the cabinet recessed so the light fixture is not 
directly seen. 2) The space between the top of the cabinet and the ceiling is filled in with studs 
and gypsum board for a clean, dust free finish, which is not always in the budget. 
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The cabinets in the break room often have plumbing to coordinate as well, for example, a 
sink or dishwasher. When drawing plans, these items are roughly placed and then more 
refined later with interior elevations. With Revit both are automatically updated at the same 
time. 





Example of typical work room cabinets; see comments on previous page 


Placing Cabinets: 


You will add base and wall cabinets in a break room on Level 1. 
1. Open your law office BIM file, using Revit Architecture. 
2. Switch to Level 1 view and zoom in to the area shown in Figure 11-2.1. 


TIP: Notice how the grids in the image below help locate what part of the plan is under 
consideration without the need to show the entire plan. 





FIGURE 11-2.1 Level 1 — Northwestern corner 
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3. Load the following components into the project: 


(sub-folder: Casework\ Base Cabinets): 
a. Base Cabinet-4 Drawers 


b. Base Cabinet-Double Door Sink Unit 
Base Cabinet-Single Door 
d. Upper Cabinet-Double Door-Wall 


TIP: You can load all four cabinets at once, just hold down the Ctrl key while you select 
them, and then cick Open. 


(sub-folder: Specialty Equipment Domestià: 
e. Refrigerator 


(Load from online Families folder): 
f. Law Office Counter Top w Sink Hole 


® Troffer Light - 2x4 Parabolic 

2'x4'(2 Lamp) - 120V 

2'x4'(2 Lamp) - 277W 

e FYI: As mith other components, such 
as doors and windows, Revit loads 
several types to represent the most 


valuable and useful sizes available. 


2'x4'(4 Lamp) - 277V 
y Upper Cabinet-Double Door-Wall 


an 
¿S 


L 


ef 


Single and double door cabinets typically 


come in 3” increments, nth different 
families having maximum and 
INMINIMUM SLRS. 


36" 


` 


Í Urinal Screen-30 


l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
33" l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 


U Urinal-Wall-30 





Urinal-Wall-3D 





You are now ready to place the cabinets into your floor plan. 


4. Select Architecture > Component > Place a Component, and then pick 
Base Cabinet-4 Drawers: 24" from the Type Selector. 


5. Place the cabinet as shown in Figure 11-2.2. 


TIP: The control arrows are on the front side of the cabinet; the cursor ts on the back. Press the 
spacebar to rotate before clicking to placing the element. 
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6. Place the other two base cabinets as shown in Figure 11-2.3, with a 24” single door 
base cabinet in the middle and a 48” sink base to the Northern end. 





























FIGURE 11-2.3 Three base cabinets placed 


FIGURE 11-2.2 First base cabinet placed 


7. Add the four items as shown in Figure 11-2.4. 








: Elevation Ref. — Step #72 
an Refrigerator: 35”x32" RH 
pi ig 


Law Office Counter Top: 
24” Depth 
th | ! Two upper cabinets : 48” 
k 


FIGURE 11-2.4 Break room plan view 
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FYI: The refrigerator has a hidden Reference Line, risible when the Family zs selected, to help 
position the ttem the standard distance from the wall. 


Base cabinets are not hosted, which means they can be placed anywhere in the plan: against a 
wall or in the middle of a room as an island or peninsula. Uppers (wall) cabinets are wall 
hosted. Because wall cabinets are supported by walls, with rare exception, it makes sense that 
they be wall hosted similar to doors. When the wall moves, the upper cabinets will move 
with it; if the wall 1s deleted, the uppers will also be deleted. The base cabinets will not be 
moved if a wall is moved. This requires manual edits to the model. Both situations have pros 
and cons; for example, a group of wall cabinets cannot be easily moved to another wall, but 
a wall cabinet can be placed in an elevation view. 


Placing the Sink: 


Next you will be adding the sink. Similar to the previous exercise, you will be adding a sink 
from the Revit MEP content so it has the proper “connections” for the piping. None of the 
architectural content has these “connections” so we will not use them here. 


The sink you are about to place ts a face hosted component, which means it can be placed 
on any 3D face within the model. Much of the MEP content ts face hosted, because the other 
hosted types, e.g. walls, floor, and ceiling, do not work when linked models are used. Revit 
cannot find a wall through a link, but it can find a face. 


The reason you loaded a custom countertop, and not one from the standard Revit library, 1s 
that it has been set up to properly work with face based families. The version that comes with 
Revit has the 3D geometry hidden in plan views, so a face based family cannot find a face. 


When you placed the countertop and wall cabinets, they were located at a default height 
above the floor, which is set in the family. The nice thing about face based families is that they 
automatically stick to the face, no matter at what elevation 1t is. Therefore, you do not need 
to know the height of the countertop when placing the sink. And, of course, 1f the height of 
the countertop 1s adjusted later in the design, the sink will move with it. 
8. Load the sink. See page 11-3 on loading MEP content. 
a. MEP content folder: Plumbing Components \ Fixtures \Sinks 


b. Family/Filename: Sink - Kitchen - Double.rfa 


9. With the Component tool selected, pick: 
a. Family: Sink — Kitchen — Double 


b. Type: 42"x21" - Public 
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10. 


11. 

12. 
It is not really necessary to have a hole in the countertop at sink 
locations. This would only be required when cutting a section 
through it at the sink or when creating a rendering. Notice that the 


faucet is added separately, even though the Family has a hot and cold 
water connection built in. 


Creating an Interior Elevation: 
13. 


14. 
15. 
16. 
17. 


18. 


On the Rzbbon, select Place on Face; see image below. 


FYT: The default option for face based family placement is “place on vertical face,” which would be 
the side of the countertop. 






Place on Place on 
Face Werk Blane 


Place on 
Vertical Face 






Placement 





Click anywhere on the countertop to place the sink. 


Move the sink into position, centered on the hole in the 
countertop (Figure 11-2.5). 








Add an interior elevation tag to set up the interior elevation 
view (Figure 11-2.4). 


Rename the new elevation view to Break Room (east). 
Switch to the new view, Break Room (east). 


Adjust the Crop Region so the slab on grade 1s not visible. 








Set the view scale to 1⁄2” = 1-0.” 
FIGURE 11-2.5 Sink added 

Set the Detail Level to Fine so the sink faucet is showing, 

via the View Control Bar. 


Your drawing should look like Figure 11-2.6. 


FYI: The wall cabinets are shown with dashed hnework in plan because they occur above the floor 
plan cut plane. This helps to differentiate between wall and base cabinets. 
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Door swing lines 


should be dashed 





















































Level 1 
lt 


FIGURE 11-2.6 Interior elevation 


Object Styles: 


Next you will change the line type for the angled lines. These lines indicate the direction the 
cabinet doors open; they should be dashed. You could type “VV” and make the change for 
this view only. However, you will make the change from the Manage tab, on the Rzbbon, and 
change this setting for every view! 


19. Select Manage > Settings > 
Object Styles (Fig. 11-2.7). 













G A 


Modify|| Materials uy Snaps Project Project 
Styles Information Parameters 


Any changes made in the Object Styles 
dialog box automatically update all 
views in the project. 






Select ¥ | 
20. On the Mode/ tab, expand the 
Casework section (Figure 11- 
2.8). 






Properties 





FIGURE 11-2.7 Object Styles tool 


21. Change the Line Pattern for 
Elevation Swing (sub-category) 


to Hidden 1/8” (Figure 11-2.8). 
22. Click OK to apply the changes. 
Your angled lines should now be dashed (Figure 11-2.8). Setting up line weights and patterns 


in the Object Styles dialog 1s an important step in setting up an office template. Do not forget 
about the “Show categories from all disciplines” check box to see everything when needed. 
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Object Styles x 


Model Objects Annotation Objects Analytical Model Objects Imported Objects 


Filter list: | <show all> | all> 


Line a 


| Projection | 











i Air Terminals |1 [nL Black | Solid 
= < Cable Tray Fittings | 1 MM Black | | Solid 
Cable Trays E EE Black | Solid 
g Casework E 1 [EE Black | Solid | 
on Cabinet E |3 (EE Black | Solid | Cabinets 
- Counter Top | 1 | 3 | EE Black | Solid | Counter Top 
Elevation Swing E E MM Black | Hidden 1/8" qm 
Hidden Lines _ E [1 (EE Black [Dash Tron, 
Plan Rep - Below [3 1 | MM Black | Dash — 
om SINK Opening 1 1 RGB 192-192-192 | Dash dot dot 
i- Callings |2 |2 (EE Black | Solid | 
H- Columns E 1 | MM Black | Solid 
iz Communication Devices | 1 MM Black | 
| H- Conduit Fittings 1 MM Black | Solid 
B Conduits |1 - MM Black | Solid 
~~ Curtain Panels | | | 2 = Black | Solid | | 
i... Curtain Sucteme |? | 2 MRGR ONN-177-00N_ | Solid | 


| Selectal || SelectNone || Invert | akii 
Delete Rename 


L x [l cant | amy [Hee 


FIGURE 11-2.8 Object Styles dialog; Casework > Elevation Swing > Line Pattern changed 


You will add notes and dimensions to the elevation. You can also add 2D linework to the 
elevation. 


23. Add the notes and dimensions per Figure 11-2.9: 
a. All notes should be 3/32" Arial text style. 


i. Use the proper justification and leader option to make the notes look like 
those shown. 


b. Dimensions should be Linear - 3/32” Arial and each string should be 
continuous, not individual dimensions. 


c. Use the Detail Line tool, on the Annotate tab, to draw the line on the 


wall behind the refrigerator indicating the vinyl base. Detail 


1. Select the line and in the Type Selector, change the Line Style to Line 
Thin Lines. 


it. Draw the line; snap to the endpoint of the base cabinet toe kick. 
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FIGURE 11-2.9 Interior elevation of Break Room with notes and dimensions added 


FYI: The main difference between the Model Line tool on the Architecture tab and the Detail 
Line tool on the Annotate tab is this: Any ihnework drawn mth the Model Line tool mill show up 
on other views which see that surface. On the other hand, any hnework drawn with the Detail Line 
tool will only show up in the view in which it was created. 


In other words, a Model Line ts a 3D line and a Detail Line ts a 2D line which is view specific. 
When drawing a Model Line you have to specify which plane you want to be sketching on, whereas 
the Detail Line does not care. 


It is possible to select a base or wall cabinet and swap it out with another cabinet via the Type 
Selector. When beginning to design a row of cabinets, it may be easier to place one base 
cabinet in plan and then switch to the elevation, copy the cabinet and swap it with the next 
cabinet needed; repeating these steps until done. 


Notice how the countertop and wall cabinets were placed at the correct height. This was 


predefined in the family. If this same countertop was needed as a work surface at 30", you 
could place it in plan and change the height via the element’s Instance Properties, or simply 
move it in an elevation of section view. 


Keep in mind these notes and dimensions may need to be manually adjusted if the cabinets 
are changed in another view, or this view. 


Rather than dimensioning the width of the cabinets, it 1s also possible to tag them by 
category. 


24. Save your project. 
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Exercise 11-2: 


Furniture 


This lesson will cover the steps required to lay out office furniture. ‘The processes are 
identical to those previously covered for toilets and cabinets. 


Loading the Necessary Families: 


1. Open your law office project. 


2. Select the Component tool and load the following items into the current project. TIP: 
All content needed in this book is located on SDCpublcations.com. You can speed up this step by loading 
everything from the online files as you can select multiple items at once when they are in the same folder. 


Local Files (7.¢., Reszt content on your hard drive or via Autodesk SEEK) 
a. Furniture System folder 

i. Work Station Cubicle 

i1. Storage Pedestal 


b. Furniture folders 


1. Cabinet-File 5 Drawer vi. Chair-Task 
ii. Chair-Breuer vii. Credenza 
iti. Chair-Desk vill. Desk 
iv. Chair-Executive ix. Table-Coffee 
v. Chair-Task Arms x. Table-Dining Round w Chairs 


c. Specialty Equipment\Classroom-Library folder 
1. Single Carrel 
ii. Stack Shelving 


Online Files (see the inside front cover for more information) 
a. FN - Admin Reception Desk (custom family) 


b. FN -— Reception Desk (custom family) 
c. Table-Conference2 w Chairs (can also be found on SEEK) 


Haworth Files (from wuw.Haworth.com or the ontne files) 
a. SLMS-FD01-8P (seating) 


b. SLMS-FD02-8P (seating) 

c. SLSE-SQ01-8P (lounge seating) 
d. SLSE-SQ02-8P (lounge seating) 
e. TOSE-SQW-BP (table) 


These files represent various predefined families that will be used to design the offices. 
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TIP: You can set the View mode for the Open dialog box, which is displayed when you click 
Load Family. One option 1s Thumbnail mode; this displays a small thumbnail image for each file 
in the current folder. This makes it easter to see the many symbols and drawings that are available 
for insertion. Hold Ctrl while spinning the mouse wheel to enlarge the previews; you might have to 
chick within the preview pane first, to activate that area. 















































R Load Family ? Xx 
R Load Family 5 
|_| Seating u @ X E vew ~ 
is i Preview 
a Ms Name Date modified Type Size A 
i - 7 A| Name Date modified Type aasian niin 
“4 =] fed Bench-Locker Room.rfa 1/22/2016 5:44PM Autodesk Revi i 
etnies fel Chair-Breuer.rfa 1/22/2016 5:44PM — Autodesk Revi : 
Ba S Ea Chair-Corbu.rfa 1/22/2016 5:43PM Autodesk Revi 5 | 
= fel Chair-Desk.rfa 1/22/2016 5:44PM — Autodesk Revi i 
Daea [m Chair-Executive.rfa 1/22/2016 5:44PM Autodesk Revi j 
as fea Chair-Stacking.rfa 1/22/2016 5:44PM — Autodesk Revi R : a R R 
G Ea Chair-Tablet Arm.rfa 1/22/2016 5:44PM — Autodesk Revi penen isernia] haies 
EEE Ea Chair-Task Arms.rfa 1/22/2016 5:44PM Autodesk Revi SET aie aan a AR re 
fase Eel Chair-Task.rfa 1/22/2016 5:44 PM ~— Autodesk Revi 
B Ea Seating-Auditorium.rfa 1/22/2016 5:44PM Autodesk Revi n 
sa bra Sofa.rfa 1/22/2016 5:44PM — Autodesk Revi 
ha 1 Ea Sofa-Corbu.rfa 1/22/20165:43PM_ Autodesk Revi 
a fag Sofa-Pensi.rfa 1/22/20165:43PM_ Autodesk Revi E 
o Xa R $ 
N 
a ie ee File name: v File name: v 
TP | ries of type: [all supported Fies (fa, *adsk) F i |v | Files of type: |All Supported Files (*.rfa, *.adsk) ~ 
Toos č ~v Open Cancel Tools v Open Cancel 


View set to Details mode View set to Thumbnail mode 


Designing the Office Furniture Layout: 


3. The next two images of Level 1 and Level 2, Figures 11-3.1 and 11-3.2, show the 
furniture layout. Place the furniture as shown. 


TIP: Use snaps to assure accuracy; use Rotate and Mirror as required. 


The two custom reception desks are examples of 
unique project related items that need to be created 
specifically for this project. You could not expect 
Autodesk to be able to create the infinite possibilities 
for you when it comes to content. Therefore, 
someone on the design team needs to be trained in 
creating content. In Chapter 18 of this book, an 
introduction to creating content is covered, but it just 
skims the surface. Chapter 5 covered a few basic 
concepts related to creating 2D families as well. Custom Revit family 





h 
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SLMS-FD01-8P 


SLMS-FD02-8P 








Table-Coffee: 
2A x24 x24 








Cabinet-File 5 Drawer 


15"x29” (8 total) 
Conference2 


w Chairs: 


48"x144" FN — Admin Reception 


Desk 





Table-Dining 
Round w Chairs: 
36” Dia 


Chair-Task 






| Aas 


oP? OZ? f Desk: 72°36" 


Work Station 


Cubicle: 96"x96" Chair-Executtve 


Credenza: 72”x24" 


FIGURE 11-3.1 Level 1 furniture layout 
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FIGURE 11-3.2 Level 2 furniture layout 
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3D view of Office Layout 


Next you will look at a 3D view of your office area. ‘This involves adjusting the visibility of 


the roof. 


4. Switch to the Default 3D view. 


a. ‘Try selecting the roof and notice it becomes transparent. This is a quick way to 
quickly verify something hidden behind another element. 


5. Type VV. 
6. Uncheck the Cekng, Roofand Structural Framing categories. 


7. Click OK. 


Now the roof, ceilings and steel beams and joists should not be visible. You can also 
temporarily hide entire categories of individual elements 1n a view. 


8. Select the East exterior wall. (Again, notice the selected item becomes transparent.) 
9. Click the Temporary Hide/Isolate from the Vzew Control Bar. 
You should see the menu shown in Figure 11-3.3 show up next to the Temporary Hide/ Isolate 


icon. This allows you to isolate an object so it is the only thing on the screen, or hide it so 
the object is temporarily invisible. 





4oply Hide/Isolate to View 


Isolate Category 


Hide Category 





Isolate Elernment 
Hide Element aN | 
= | E | 
Reset Temporary Hid ` solate i 
v=o O Gtk & FE 0 tama « | 


FIGURE 11-3.3 Hide/Isolate pop-up menu 





10. Click Hide Element in the menu (Figure 11-3.3). 


FYT: This makes just the selected wall hidden; tf you selected Hide Category, all the walls would be 
hidden. 


Notice, while a Temporary Hide/ Isolate is applied to a view, the perimeter of the view is 
highlighted with a heavy cyan line. 


11. Adjust your 3D view to look similar to Figure 11-3.4 by clicking and dragging your 
mouse on the VzewCube. 


You will now restore the original visibility settings for the 3D view. 
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12. Click the Hide/ Isolate icon and then select Reset Temporary Hide/Isolate from 
the pop-up up menu. (See Figure 11-3.3.) 


NOTE: The Temporary Hide/Isolate feature is just meant to be a temporary control of 
element visibility while you are working on the model. If you want permanent results, you can 
click the “Apply Hide/ Isolate to View” option. Also, to the right of the Hide/ Isolate icon is the 
Reveal Hidden Elements won, the ight bulb icon, which will clearly show any elements that have 
been previously hidden. 


13. Reset the 3D view’s visibility settings so the roof, ceiling and structural framing are 
visible, via the VV’ shortcut. 


14. Save your project. 


Notice the furniture and toilet rooms are represented in 3D. 





FIGURE 11-3.4 3D view with roof and one wall not visible 


It is possible to save a copy of your 3D view so you may leave it as shown in the image 
above. This would make it easy to refer back to this view. The view could also be placed on 
a sheet for presentation purposes. 
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Exercise 11-4: 


Column Furring and Interior Curtain Wall 


This lesson will cover the steps required to layout guardrails at the second floor opening, add 
a finish at the columns and add three additional doors into the interior curtain wall. 


Adding Column Furring: 


First you will add Architectural Columns at each of the structural column locations. ‘These 
columns will automatically take on the properties of the wall they are placed on; thus they 
will show the gypsum board wrapping around the column. Structural columns do not take 
on the properties of elements they are joined to like architectural columns. 


1. Open your law office project file using Revit Architecture, remember to make backups! 
2. Switch to the Level 1 Architectural view. 


3. Select Architecture > Build > Column > 
Column: Architectural from the Rzbbon. 


Looking at the Type Selector, you see there are three sizes 
available: 





e 18x18” 
e 18x24" 
@ 24"x24" 


You will create a new type within the Rectangular Column family that is 8"x8", which is the size 
we want to wrap around and conceal the columns. 


4. While still in the Architectural Column tool, select Edit Type from the Properties Palette. 


5. Click Duplicate in the upper right to Name x 
create a new Type. 


Name: |8"x8" 
6. Enter 8” x 8” for the Type name (Figure 
11-4.1). 


z 


FIGURE 11-4.1 Enter type name 
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You now have a new Type within the Rectangular Column family, but you still need to adjust 
the new Type’s parameters to be the correct size. 


7. Change the Width and Depth pe apens x 
parameters to 8” (Figure 11-4.2). Family: ‘Rectangular Column Se] Load... | 
we [e ~] [__ Duwpicate... 
8. Click OK to save the changes. F eO 
Type Parameters | 
Now you are ready to place one of the OO Pomer O oe ë A 
columns. Graphics o a 






| Coarse Scale Fill Color AMM Black 


9. Zoom in to the Northeastern corner 
of Level 1. a 

10. Click at the intersection of Grids 5 
and E. 


As you can see (Figure 11-4.3), the outline 
of the column is not really visible. Is has 


; . . | Model : ; 
blended in with the adjacent walls and now [Manufacture sb 
you have gypsum board that continues from ——— a eee 
the walls around the column. [Description nnn 

Assembly Description Upper Floor Framing - Vertical Eli 
Type Mate d 
|OmniClass Number :23,25,.30,11,14,11 i eee 


=] (CeCe 
In reality, this column may need to be a little 

larger to accommodate the metal furring FIGURE 11-4.2 New type properties 

which can range from °/s” channels to full 

35⁄2", or larger, metal studs. 


Now you will repeat this process at every column 
location on each floor. You will not be given images 
to follow as the concept is straightforward. 


11. Add the same Architectural Column at every 
column location on both levels. 








Some of the architectural columns in the middle of 
the building, not near a wall, do not have gypsum 
board showing. You will use the Jożn tool to tell Revit 
that the column should take on the properties of the 














adj acent wall. FIGURE 11-4.3 Architectural column added 
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12. On the Rzbbon, select Modify > Geometry > Join. 


13. Select one of the architectural columns without gypsum R 
board (e.g., Level 2 at Grids 4/C). 


14. Now select any adjacent wall with gypsum board (to take on 
its properties). 


15. Click OK to the warning about the joined elements not 
touching. 


16. Repeat the previous steps as required so all the isolated columns have gypsum board 
as shown. 


All your steel columns are now hidden by a finish. The architectural columns go from the 
floor, of the view you placed them in, to the level above by default. Sometimes this furring 


stops just above the ceiling; in this case you adjust the height via the column’s Instance 
Properties. 


Interior Curtain Walls with Doors: 
In this section you will add a curtain wall with a door at the main entry vestibule and directly 
above it, in what will be a meeting lounge. Finally, you will change an interior wall, in the 
Level 2 large conference room, from a stud wall to a curtain wall and add a door. 
17. Zoom in to the Level 1 main entry area in the Southeastern corner of the building. 
18. Select the Wal/ tool. 
19. Set the Type Selector to Curtain Wall: Storefront. 


20. With nothing selected, note the Instance Properties via the Properties Palette. 


You will adjust the height of the curtain wall to stop at the ceiling. 


21. Set the Unconnected Height to 9'-6." 
22. Click Apply. 


23. Draw the curtain wall from right to left, directly on Grid line B, stopping short of the 
column furring on the west (see Figure 11-4.4). 


The curtain wall wants to join to the exterior walls in a funny way at the corner condition on 


the West. Therefore, you will set the left side of the curtain wall so it does not join with 
other walls. 
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FIGURE 11-4.4 Interior curtain wall added; the West side is held back from the column furring 


24. Click Modify or press Esc to end the Wa// tool. 


25. Select the interior curtain wall you just added; be sure to select the centerline which 
will appear when you cursor over it. 


26. Right click on the blue dot on the West side of the wall. 


27. Select Disallow Join from the pop-up menu (Figure 11-4.5). 























I 





Cancel ™ 
J -= 


Repeat [Delete] 


Recent Commands b 


Drag End m 


Disallow Join aS IA 


Hide in View b 























yA 


Override Graphics in View 
— a nee wt. 


FIGURE 11-4.5 Wall selected; right-click on blue grip on the left to reveal menu 


Now the wall will only go where you tell it. It will not try to join with the exterior wall and 
run past the column furring. 


28. Drag the blue dot West to the column furring (Figure 11-4.6). 





x 











= EEE 











qi 


FIGURE 11-4.6 Intenor curtain wall placed 


ee 
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Now you will place a door in the center position of the curtain wall. This can be done in plan 
or in elevation. You made edits in the building section view in a previous chapter; you will 
try it in the floor plan view this time. 


First, you will delete the center mullion on the floor. You are only seeing the mullion on the 
floor because that is the only horizontal mullion below the cut plane of the current view. 


29. Select the center mullion on the 
floor, and then click the pin icon to 
unpin it. 


30. With the center mullion selected and 


unpinned, press the Delete key on 
the keyboard. 





You are now ready to swap the glass panel 
out with a door. 


31. Select the glass Curtain Panel (press 
Tab if required). 


32. Click the pin icon to unpin tt. 


33. Select Curtain Wall Sgl Glass from 
the Type Selector. 


34. With the door selected, again press 
Tab if required to select it, use the 
flip-controls to adjust the door’s 
swing and hand as shown in Figure 
11-4.7. 





Now you will do the same thing in the same 
location on Level 2. 





35. Following the steps just covered, 


place an 8’-6” tall curtain wall along 
Grid B on Level 2 (Figure 11-4.8). 











FIGURE 11-4.8 Level 2 
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Next, you will modify the East wall of the Level 2 Conference Room to be a curtain wall. This 
will let more light into the library area and make the space more dramatic. 


The first thing you will need to do is split the wall so the East wall of the adjacent office 
space does not change from a stud wall. This process is typical anytime a change in wall 
construction occurs; you would not need to do this for a change in finish, such as paint or 
wall covering, unless you were tagging those materials directly off the wall. As you will see in 
the next chapter on schedules, you have to manually enter the finishes for each room. 
Unfortunately, they do not come from the wall types. 


36. On Level 2, zoom in to the Conference Room with the 
curved wall. >. 





37. Select Modify > Edit > Split from the Rzbdon. | : Modify 


38. Click at the intersection of Grid 2/C with the wall highlighted, the wall that runs 
long Grid line 2, which is the one you will split. 


You now have two walls where there was one. Next, you will select a wall of the Conference 
Room and swap it out with a curtain wall via the Type Selector. 


39. Select the East wall of the Level 2 
Conference Room. 


40. Pick Curtain Wall: Storefront 
from the Type Selector (Figure 11- 
4.9). 








Now you may get an error related to the 
end conditions, similar to the other two 
just placed. 














41. Select Delete Element(s) tf you 
get this warning. 





Autodesk Rewit 2016 
Error - cannot be ignored -- 2 Errors, 0 Warnings 


Cant create Curtain Wall Mullion, The portion of the curtain grid it was placed 
on no longer exists. 


1 of 2 [z= | | show More Info | Expand >> 


Resolve First Error: 


Delete Element(s) OK 











FIGURE 11-4.9 Wall changed to curtain wall 
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42. Select the curtain wall; right-click on each end grip | 
and select Disallow Join. i | | 











43. Drag the end grips so they align with the column = | 
furring (Figure 11-4.10). -e 








44. Add a door as shown in Figure 11-4.11 following , a: © - 
techniques already covered. po = P RE a 





FIGURE 11-4.10 
You now have a glass wall and a door into the Level 2 Curtain wall end condition 


Conference Room. 























FIGURE 11-4.11 Door added to Curtain wall 


The Conference Room wall would likely extend to the structure above to help control sound. 
Therefore, you would have to model a stud wall from the ceiling to the structure above. This 
can be drawn in the plan view if you know the dimensions above the floor, but you will not 
see it as it will be completely above the cut plane. You will not do this for our project, unless 
instructed to do so in a classroom setting. 
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Self-Exam: 


The following questions can be used as a way to check your knowledge of this lesson. The answers 
can be found at the bottom of this page. 


1. 


2; 


The toilet room fixtures are preloaded in the template file. (T/F) 

Doors can be added to an interior curtain wall while in plan view. (T/F) 
Revit content is not guaranteed to be in compliance with codes. (T/F) 
You can draw 2D lines on the wall in an interior elevation view. (T/F) 


Use the tool to copy the entire Toz/et Room layout to another floor in 
the building; this will also allow for easy updates of all instances. 


Review Questions: 
The following questions may be assigned by your instructor as a way to assess your knowledge of this 
section. Your instructor has the answers to the review questions. 


1. Revit Architecture content does not have the MEP “connections” for piping/ 
plumbing needed by the MEP “flavor” of Revit. (I/F) 

2. Most of the time, Revit automatically updates the ceiling when walls are moved, but 
occasionally you have to manually make revisions. (T/F) 

3. Itis not possible to draw dimensions on an interior elevation view. (T/F) 

4. Cabinets typically come in 4” increments. (T/F) 

5. Base cabinets automatically have a countertop on them. (T/F) 

6. What can you adjust so the concrete slab does not show in elevation? 

7. What type of component do you place around structural columns when you want the 
adjacent finish to wrap around 1t? 

8. What is the current size of your Revit project? 

9. What is the option you selected, when right-clicking on a selected wall’s end-grip, so 
you could better control tts endpoint location? 

10. You use the tool to make various components temporarily invisible. 


SELF-EXAM ANSWERS: 
1- F,2-T,3-T,4-T,5-— Group 
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Lesson 12 
Schedules 


You will continue to learn the powerful features available in Revit. This includes the ability 
to create live schedules; you can delete a door number on a schedule and Revit will delete the 
corresponding door from the plan. 






Exercise 12-1: 


Rooms, Room Tags & Door Tags 


This exercise will look at adding rooms, room tags and door tags to your plans. As you insert 
doors, Revit adds tags to them automatically. However, if you copy or mirror a door, you 
can lose the tag and have to add it manually. 








Adding Rooms and Room Tags: 


Revit has an element that can expand out in all directions and find the extents of a space: the 
floor, walls, ceiling, or roof. The element is called a Room. This element its used to hold 
information about each space within your building. For example, the Room element contains 
the square footage of a room as well as the column if “calculate volumes” 1s turned on. 


The Room element also holds information like the room name and number, as well as 
finishes. Custom Parameters can be created, which would allow you to track virtually anything 
you want about each space. 


Later in this chapter you will learn how to create a schedule listing the information contained 
in the Room object. 


Rooms have to be manually added to each space. It is one of the few 3D elements you have 
to create in Revit that does not actually get built by the contractor. You only have to add a 
Room to a space once, and it does not matter which view you do it in; by default, the view 
you are in will also automatically get a Room Tag. Other views of that same space, like the 
electrical power plan, may need a Room Tag added, but not another Room element. 


Be sure to read Appendix D on Revit’s Rooms and Spaces. 


You will be adding a Room and a Room Tag to each room on your Level 1 and Level 2 floor 
plans. 


1. Open your law office file; or use the Chapter 12 starter file from the online files. 
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The first thing you will do 1s make sure “Calculate Volumes” 1s turned on so the Room 
elements will extend up to the ceiling and not just use a default height. 





A 
2. Click the Room & Area panel fly-out | [S mA [S ZN x 
on the Architecture tab of the Ribbon W| Room Room = Tag | Area Tag | 


Y 


Separator Room Area 


(Figure 12-1.1). 


[E Color Schemes 


3. Select Area and Volume Ole l iia 
Eg Area and Volume Computa © 


Computations as shown in m i 
Figure 12-1.2. 





FIGURE 12-1.1 Panel fly-out 


You are now ready to place your first Room. 


4. Select Architecture > Area and Volume Computations 
Room & Area > Room. 


Computations Area Schemes 


Room 


Volume Computations 


Volumes are computed at finish faces. 


Placing a Room 1s similar to placing a Cechng in the 
reflected ceiling plan; as you move your cursor over a 
room, the room perimeter highlights. When the room © areas and volumes fly 
you want to place a Room element in is highlighted, 


you click tO place it. Room Area Computation 
(@) At wall finish 


C) Areas only (faster) 


‘thj Cin 
5. Click your cursor within the Mechanical Room es 


(in the Northeastern corner) to place a 
C) At wall core center 


Room, which will also automatically place a ! 
Room Tag (Figure 12-1.3). 


Notice, as you move your cursor around, an FIGURE 12-1.2 Setting Areas & volume 
“X” appears within the space. ‘This can help © © 

you determine 1f a space is properly enclosed 

by walls. Also, the intersection of the “X?” is 

where Room Tags are initially located in other 

Views. = 


/ 


C) At wall core layer 














While placing a Room, any spaces that already 
have Rooms will be indicated by the “X” and a 
light blue shade. This makes it easy to see 
which spaces still do not have Rooms placed in 


them. 











Once the Room tool is ended, via Modify or 
Esc, the “X” and shade disappear. 














FIGURE 12-1.3 Room added to level 1 view 
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By default, Revit will simply label the space “Room” and number it “1”; 
you will change this to something different. Most commercial projects 
have a three digit room number where the first digit equals the level; for 


example, the rooms on Level 1 will begin at number 100 and on Level 2 


will begin at 200. Larger projects might have four digit room numbers. 


Room 


6. Press Esc or select Modify to cancel the Room command. 


Next, you will change the room name and number. When you change the room number to 

100, Revit will automatically make the next room placed “101.” So it is a good idea to place 
one room and then change the number so the remaining rooms do not need to be manually 
renumbered. 


7. Click on the Room Tag you just placed to select tt. 


8. Now click on the room name label to change it; enter MECH & ELEC ROOM. 
TIP: Press Enter or chek away to finish typing. 


9. Now click on the room number to change it; enter 100. 


Adding Room Separation Lines: 


Sometimes you need to identify an area that is not totally enclosed by walls. For example, the 
Level 1 hallway would typically have its own room tag, separate from the main lobby area. 
However, if you place a Room, tt would fill both spaces. Revit has a special line you can draw, 
called a Room Separation Line, that will act like a wall, similar to a Room Bounding element. 


10. Zoom in to the East end of the Level 1 hallway near Grids 3/C. 


11. Select Architecture > Room & Area > Room Separator. A 
Room 
12. Draw a line as shown in Figure 12-1.5. Separator 


FIGURE 12-1.4 
Room Separation Line 


| A Room Separation Line acts like a wall when it comes 
| to placing Rooms. This will not have any effect on 

ceilings. 
| 








These lines can be turned off via the “VV” shortcut: 
Model Categories tab > Lines D <Room Separation>. 


— 
Tit 


FIGURE 12-1.5 Room Separation Line added 
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Next, you will add Room Separation Lines at the reception desk and the two interior curtain 
walls along Grid B. The two curtain walls are a problem because we used the Disallow Join 
option to have better control over the curtain wall end conditions; this made a break in the 
Room boundary. 


13. Add the Room Separation Lines shown in Figure 12-1.6. 


a. Do not add the dimension. 


b. Add the line just South of the interior curtain wall and the architectural 
columns to avoid any cleanup problems. 





























ooro 
pos o 























J i] 























L 
© 














FIGURE 12-1.6 Additional Room Separation Lines added 


14. Add two more Room Separation Lines, on 


Level 1, at the Admin Asst. Receptionist area 
(Figure 12-1.7). 






a. Click from the face of the wall to the 
center of the structural column. 


Wo 


FIGURE 12-1.7 
Two more lines added 





15. Switch to the Level 2 Floor Plan 
(architectural) view. 


Schedules 


16. Add the four Room Separation Lines shown 1n Figure 12-1.8. 


a. In this image, the lines are shown exaggerated because they overlap other 
linework. 


b. Pick at the center of the structural columns for the three lines around the 
opening in the floor. 


c. Draw the line just south of the interior curtain wall, just like on Level 1. 



































































































































FIGURE 12-1.8 Level 2 Room Separation Lines added, shown as heavy dashed line 


17. Using the Room tool, add Rooms for each space on Level 1 and Level 2; change the 
room name, and number if required, to match Figures 12-1.9 and 12-1.10. 


a. Where you click to place the Room is where the Room Tag is placed, so click 
where the Room Tag will not overlap other lines. 


b. North Stair: Place a Room on Level 1 and then skip Level 2 until Step #18. 


c. Coat Closet: Select the Room Tag, check “leader” on the Optons Bar, and then 
drag the Room Tag out of the room. 
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names and numbers. Also, several categories have been temporarily turned off for clarity. 


You should not do this because you need to make sure the room tags do not overlap 


The view scale has been adjusted in the next two images to make it easier to read the room 
anything. 


FIGURE 12-1.9 Level 1 room names and numbers; zmage rotated on page to increase size 
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| UPPER LOBBY 


. FILE STORAGE. ||) 
_. LOUNGE ©. 









SS QREN OFFIGE A A a, rip T N 








FIGURE 12-1.10 Level 2 room names and numbers; zmage rotated on page to increase size 


Next, you will select the Room element on Level 1 and adjust its height. Then you can tag the 
same Room 1n the Level 2 view. 


18. In the Level 1 view, select the Rooz element in Stair #1. 


TIP: To select a Room, you need to move your cursor around the Room Tag until you see an 


X?” hiehight, and then chek to select it. 
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19. Change the room’s Limit Offset to 26’-8" in its 
Instance Properties (Properties Palette). 


20. 


2E 
ZZ, 
23. 


Notice how the room name and number fill out 
automatically. This is how you will add room tags in 
other plan views that do not already have them. As they = 

are placed, they take on the properties of the previously ===] J. * 
placed rooms: room name and number in this case. 3 


Click Apply to accept the change. 


Switch to Level 2 and zoom 1n to the North stair 


Room from the Rzbbon. 


| 
| 
Select Architecture > Room & Area > Tag | 
Click within the stair shaft; see Figure 12-1.11. 

| 
































FIGURE 12-1.11 


Level 2 with room tag added to stair 


AA Room Tag can display various information stored within the Room element. For example, if 
you select a Room Tag, not the Room, you can select a different tag Type from the Type Selector. 
The example below (Figure 12-1.12) shows a tag that reports the square footage of the space 
being tagged. Also, the tag [ype can vary from view to view and even room to room. Try 
changing one and then change it back before continuing. 


RECEPTIONIST 
117 


240 SF 
k 




















FIGURE 12-1.12 Room tag type that shows the area of a space 
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Adding Door Tags: 


Next you will add Door Tags to any doors that are missing them. Additionally, you will adjust 
the door numbers to correspond to the room numbers. 


Revit numbers the doors in the order they are placed into the drawing. ‘This would make it 
difficult to locate a door by tts door number if door number 1 was on Level 1 and door 
number 2 was on Level 3, etc. 


Typically, a door number is the same as the room the door swings into. For example, if a 
door swung into an office numbered 304, the door number would also be 304. If the office 
has two doors into it, the doors would be numbered 304.A and 304B. 


24. Switch to Level 1 view. e N n n 
U pi 1) Aw | 

K al pu f E [i B 

25. Select the Annotate > Tag > Tag  Tagby Tag Multi- Material Rom 
by Category button on the Rzbbon Category All Category Tag T4 


(Figure 12-1.13). 








FIGURE 12-1.13 Annotate tab, Tag panel 


Notice, as you move your cursor around the screen, Revit displays a tag, for items that can 
have tags, when the cursor is over 1t. When you click the mouse is when Revit actually places 
a tag. 


26. Uncheck the Leader option on the Opions Bar. 


Modify |Tag | |=. Horizontal ~ | Tags.. | [C] Leader Attached Enc Ha 





27. Place a Door Tag for each door that does not have a tag; do this for each level. 


TIP: TAG ALL... 

This tool allows you to quickly tag all the objects of a selected type (e.g., doors) at one time. 

After selecting the tool, you select the type of object from a iist and specify whether or not you want a 
lader. When you cick OK, Revit tags all the untagged doors in that view. 


28. Renumber all the Door Tags to correspond to the room they open into; do this for 
each level. See Figures 12-1.14 and 12-1.15. 


REMEMBER: Cicek Modify, select the Tag and then click on the number to edit tt. 
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FIGURE 12-1.14 Level 1 Door Tags added and renumbered 
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FIGURE 12-1.15 Level 2 Door Tags added and renumbered 


29. Save your project. 
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Exercise 12-2: 





Generate a Door Schedule 


This exercise will look at creating a door schedule based on the information currently 
available in the building model. 


Create a Door Schedule View: 


A Door Schedule is simply another view of the building model. However, this view displays 
text/numerical data rather than graphical data. Just like a graphical view, if you change a 
Schedule view, it changes all the other related views. For example, if you delete a door 
number from the Schedule, the door ts deleted from the plans and elevations. 


1. Open your law office BIM file. 


Schedules 


2. Select View > Create > Schedules >Schedule/ 


Quantities button from the Rzbbon. 
7 Schedule/Quantities 


3. Select Doors under Category. m 
BE Material Takeoff 


4. Type Law Office Door Schedule for the Name. E 
Sheet List 


5. Set the Phase to New Construction. 
Note Block 


6. Click OK to create the schedule (Figure 12-2.1). 


Mai 
Ce View List 





Your project already has a door 
schedule in it because it was pre- 
defined in the template. Thus, it would 


not really be necessary to create a door Filter ist: 


New Schedule ~*~ 





schedule. However, you need to Category: Name: 
Conduit Fittings Law Office Door Schedule 
a d ~ Condi 
effectively modify and edit them. ~~ Conduits @ Schedule building components 
- Curtain Panels o TTN 
. WS ys 
Curtain Systems ‘ a 


Curtain Wall Mullions 
Data Devices 


Detail tems 
D Phase; 
oors 
Duct Acces New Construction <8) a 
Duct Fittings 


Duct Insulations ` 
£ > 


FIGURE 12-2.1 New Schedule dialog 


You should now be ın the Schedule 
Properties dialog where you specify what 
information is displayed in the 
schedule, how it is sorted and the text 
format. 







Schedules 


7. On the Frelds tab, add the information you want displayed in the schedule. Select 
the following (Figure 12-2.2): 


a. Mark TIP: Click the Add > button each time. 
b. Width 
c. Height 
d. Frame Material 
Schedule Properties x 
Frame Type Fields Filter Sorting/Grouping Formatting Appearance 
: , Select available fields from: 
f. Fire Rating — z 
Available fields: B Scheduled fields (in order): 
i and Type i + | sal 
oes Finish = Lait terial 
. . rame Materia 
As noted in the dialog box, the fields Function a 


added to the list on the right are in the ee 


Heat Transfer Coefficient (U) 








order they will be in the Schedule =- 5 
g Jamb fe 
view. Use the Move Up and Move Down Remote 
. Manufacturer a = 
buttons to adjust the order. "E n 
os oe +E 


[_]Indude elements in links 


C] Cancel Help 
FIGURE 12-2.2 Schedule Properties — Fields 


TIP: Ifyou accidentally cicked OK after the previous step, click one of the Edit buttons in the 
Properties Palette while the schedule view is active. 


8. On the Sorting/Grouping tab, set the schedule to be sorted by the Mark (1.e., door 
number) in ascending order (Figure 12-2.3). 


Schedule Properties x 


FYI: The Formatting and 
Appearance tabs allow you to 


Fields Filter Sorting/Grouping Formatting Appearance 


adjust how the schedule looks. The fati vor <f E Simie Cieni 
formatting is not displayed until the Liae Lies ba 
schedule is placed on a plot sheet. Then by: (none) F| © Ascending — 
Header Footer: Blank line 
Also, you cannot print a schedule 
oe . (mone) Ascending Descending 
unless it is on a sheet. Only views and “es = are 
$ eader ooter: Blank ine 
sheets can be printed, not schedules or 
legends Then by (none) Ascending Descending 
Header Footer: Blank line 
L] Grand totals: 
9. Click the OK button to a — 


generate the schedule view. 


Itemize every instance 
Lok | | cance Help 


FIGURE 12-2.3 Schedule Properties — Sorting 
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You should now have a schedule similar to Figure 12-2.4. 





Type a keyworl 


= ‘a E A G- > = Gt i E Law Office.nvt - Schedule: Law Office Door Schedule 


Calculated Combine ao Delete Resize Hide 
Parameters 





Parameters f Columns ; n / i i Titles & Headers 


Modify Schedule/Quantities 


Properties x 





C D E F 
Schedule v ; m ; — : : 


Frame Material | Frame Type : Fire Rating 





Serve Law Office Door Schedule v| Hg Edit Type 
Identity Data À A 
View Template P i <None> = E i 
“View Name eee“ Law Office Di Door Schedule 
“Dependency i. O Independent 





Phase ‘New Construction 
e 

Fields 
ggg ee 
_Sorting/Grouping — oo 





ive > pee penae 


Edit 






Formatting 





Appearance 


Properties help Apply 


Project Browser - Law Office.nt x 





oe Men's Toilet - Typical 
Œ- Sections (Building Section) 
fe)» Drafting Views (Detail) 
-A Legends 
EI) Schedules/Quantities 
|. Door Schedule 
:- Law Office Door Schedule 
i Room Schedule 





FIGURE 12-2.4 Door Schedule view 


TIP: While in a schedule view, you can select Application Menu > Export > Reports 
> Schedule to create a text file (*.t<t) that can be used in other programs like MS Excel. 


The example below is from a real Revit project; notice the detailed header information (1.e., 
grouped headers). 


DOOR AND FRAME SCHEDULE 





DOOR FIRE | HDWR 
NUMBER | WIDTH [HEIGHT |MATL [TYPE] MATL [TYPE | HEAD | JAMB | SILL | GLAZING |RATING | GROUP 








e E E e S L S e S A S 
me pr prz w po (w č fo č pæn ë enO Ooo S T 
joa? ee o a e a e aan ae su Sea |. oa aE 
om ies Cito |w č fe č [osn ë ěăě[wensm | ë |O O on O e ponos 
C E E a a e a e e L T S e S 
e e E a a a O E 
C a E muson a TEMP 
1053 7-0 T-2 o HM E WAS. i 11/A8.01 1/4" TEMP 
fe eee e e eae ee ft 
rar fwaaor_—iiwasor «| Sid TEM 
1055 T- ras HM F2i BAS. OF VAS. 1/4" TEMP at 
ie ee e e 
mose o r wo po ë few o peo o ‘| Ca 
ise er r m a a e a a o o 
a E E a E iw sto e e T S A T | 
oe po pz mw po fw fo pen eo OOO pee o f e 
1055A F7- T-2 HE Did F10 SAS. OF FAS. Mi 








Image courtesy LHB (www. LHBcorp.com) 
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Next, you will see how adding a door to the plan automatically updates the door schedule. 
Likewise, deleting a door number from the schedule deletes the door from the plan. 


10. Switch to the Level 1 view. 


11. Add a door as shown in Figure 12-2.5; number the door 104B. 


aa pean 


= 



























CONF ROOM 








Added door: 104B 











104 (104B) | 
HALL 
| 


FIGURE 12-2.5 Level 1 — door added 


12. Switch to the Law Office Door Schedule 
view, under Schedules/ Quantities in the 
Project Browser. Notice door 104B was 
added (Figure 12-2.6). 


If you select the door (1.e., the row) in the 
schedule and then click High&ght in model on the 
Ribbon (Figure 12-2.7), Revit will switch to a plan 
view and zoom in on that door. This makes it easy 
to find a door that does not have a number or any 
door you are not sure where it 1s. 





FIGURE 12-2.6 Updated door schedule 
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Next, you will delete door 104B from the door schedule view. 


13. Click in the cell with cn Str met fe stat 
the number 104B. zE D. f “E T Ta oe TES E 


Parameter: 
Properties T Foma Calculated Combine a Delete Resize Hide Unhide | Insert Insert Delete Resize) Ma 
Unit Parameters All E Data Row Un 


, Properties Parameters Columns Rows 
14. Now click the Delete l 
button from the Ribbon FIGURE 12-2.7 Rzbbon for the door schedule view 


(Figure 12-2.7). 


You will get an alert. Revit is telling you that the actual door will be deleted from the project 
model (Figure 12-2.8). 


Revit x 15. Click OK to delete the door (Figure 12-2.8). 


This will delete 1 instance(s). , 
16. Switch back to the Level 1 view and notice that 


Please note that you are not just removing door 104B has been deleted from the project 
rows from the schedule, but also deleting the model. 

associated elements and geometry from the 

project. 


17. Save your project. 


Cancel 


FIGURE 12-2.8 Revit alert message 


TIP: The schedule view can be used to enter the information about each door. For example, you 
can enter the fire rating, the frame material, ete. This information is actually added to the Door 
object. If you switch to a plan view, select a door and view its properties; you will see all the 
information entered in the schedule for that door. You can also change the door number in the 


schedule. 


The image below shows a real Revit project with several doors; notice the door numbers 
match the room numbers. Also, the shaded walls are existing; Revit can manage phases very 
well. 
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Exercise 12-3: 


Generate a Room Finish Schedule 





In this exercise you will create a room finish schedule. The process 1s similar to the previous 
exercise. You will also create a color coded plan based on information associated with the 
Room element. 


Create a Room Finish Schedule: 


1. Open your Revit project. 


2. Select View > Create > Schedule > Schedule/Quantities button from the 
Ribbon. 


3. Select Rooms under Category. 
4. Type Law Office Room Schedule for the Name. 
5. Set the Phase to New Construction. 


6. Click OK to create the schedule 


New Schedule x< 


(Figure 12-3.1). 


In the Fields tab of the Schedule 
Properties dialog, add the 
following fields to be scheduled 


Filter list: | <show all> 


Category: Name: 
Pipe Placeholders A | Law Office Room Schedule <2 5 
Pipes 


Piping Systems (@) Schedule building components 

















aan tà C) Schedule keys 
n é umbing Focures 
(Figu EE 12 3.2): (4) Railings 

Ramps 

a. Number Œ- Roofs 
uug <1) Phase: 

b. Name Securty Devi New Construction <i) v 

H- Site 
c. Base Finish ‘a p 
d. Floor Finish 


e. Wall Finish 
f. Ceiling Finish 
g. Area 


FIGURE 12-3.1 New Schedule dialog 


Area is not typically listed on a Room Finish Schedule. However, you will add it to your 
schedule to see the various options Revit allows. It is possible to have multiple “room” 
schedules that list various things about the room. 


8. On the Sorting/Grouping tab, set the schedule to be sorted by the Number field. 
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9. On the Appearance tab, check Bold for the header text (Figure 12-3.3). 


10. Select OK to generate the Room Schedule. 


Schedule Properties xX 


Fields Filter Sorting/Grouping Formatting Appearance Embedded Schedule 


Select available fields from: 


Rooms v 

















Schedule Properties x 
Available fields: Scheduled fields (in order): Fiekis | Filter | Sarting/Grouping | Formatting | Appearance | Embedded Schedule 
= Number 
Sambo =e ss Graphics 
Dane É = rer rea oh Solna Top-down 
Wall Finish Bottom-up 
PERAE ÁÁ Grid lines: [7] Thin Lines s| L] Grid in headers/footers/spacers 
Outiine: L] | Thin Lines 
t 
Variable E] Blank row before data 
fe 
zF Text 
E F] Show Tite 
f C] mt tE 4E [] Show Headers 
[C] Indude elements in links Title text: | 1/8" Arial Y P 
C] Jg aE Header text: Schedule Default y 
Body text: | Schedule Default {v 
FIGURE 12-3.2 
Schedule Properties - Fields C o] cana Help 
FIGURE 12-3.3 
Schedule Properties - Appearance 
ai Place cursor here to resize 
Your schedule should look similar to the one a 
; : e column 
to the right (Figure 12-3.4). 


11. Resize the Name column so all 
the room names are visible. Place 
the cursor between Name and Base 
Finish and drag to the right until 
all the names are visible (Figure 





12-3.4). ain 
The formatting (i.e., Bold header text) will on 
not show up until the schedule is placed mooom o O 
on a plot sheet. ne 


FIGURE 12-3.4 Room Schedule view 
It is easy to add custom parameters that 
track something about the element being 
scheduled (rooms in this case). Simply click 
the Add Parameter button seen in Figure 12-3.2. 
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Modifying and Populating a Room Schedule: 


Like the Door Schedule, the Room Schedule is a tabular view of the building model. So you 
can change the room name or number on the schedule or 1n the plans. 


12. In the Law Office Room Schedule view, change the name for room 209 (currently 
called EXEC CONF RM) to UPPER CONF ROOM. 


TIP: Click on the current room name and then chck on the down-arrow that appears. This gives 
you a List of all the existing names in the current schedule, otherwise you can type a new name. 


13. Switch to the Level 2 view to see the updated Room Tag. 


You can quickly enter Finish information for several rooms at one time. You will do this 
next. 


14. In the Level 1 plan view, select the Rooms (not the Room Tags) for the offices shown — 
4 total (Figure 12-3.5). 


REMEMBER: Hold the Cirl key down to select multiple olyects. 


TIP: Move the cursor near the Room Tag but not over it to select the room; the large “X?” will 
appear when the Room ts selectable (see image below). 


l Cnr ivy 
1 I f = 7 
á ————— SSS eb Uy 












































| Ole or 
| La. . | 
| | | 
S > P= | | 
che) I I 
ee 
| A \, ear A | 
| © N pe E | @ 
IN Cele | cl 
i Á 2 = 
| VW XS< o 
SV D 
Bha >e 
| 


| 
FIGURE 12-3.5 Level 1 rooms selected 


15. Notice the parameters listed in the Properties Palette (aka, Instance Properties). 


The Parameters listed here are the same as the Fre/ds available for display in the Room 
Schedule. When more than one tag is displayed and a parameter is not the same, that value 
field is left blank. Otherwise, the values are displayed for the selected Room. Next you will 
enter values for the finishes. 


Design Integration Using Autodesk Revit 2017 





16. Enter the following for the finishes (Figure 12-3.6): 
a. Base Finish: WOOD 
b. Ceiling Finish:  ACT-1 (ACT = acoustic ceihng ule) 
c. Wall Finish: VWC-1VWC = rinyl wall covering) 
d. Foor Finish: CPT-1 (CPT = carpet) 


17. Click Apply. 


Properties x 









18. Switch back to the Law Office Room Schedule 
view to see the automatic updates (Figure 12-3.7). 


Rooms (4) a” | Bg edit t 


Constraints 


You can also enter data directly into the Room Schedule | tevs kevell 
view, 0 eve 1 


19. Enter the following data for the Men’s and Women’s 





Toilet Rooms a ETE ee | 
a. Base: COVED CT “Computation Hel, 0T 
b. Ceiling: GYPBD = = = Em 
c. Wal: CT-2 [mage e 
d. Floor: CT-1 j = 
Ceiling Finish — o O 
Hopefully, in the near future, Revit will be able to enter Man aa E a : 


the finishes based on the wall, floor and ceiling types 
previously created! 


wassanenecerensnastepensnnencessensestspensenianansens*ecsepensniananiseneedosssansienensnnnesconinesshenesendeTTOTe 


iNew Construction i i 


Properties help Apply 
TIP: You can add fields and adjust formatting FIGURE 12-3.6 
anytime by right-clicking on the schedule view and selecting Element Properties — Room 


View Properties. This gives you the same options that were 
avatlable when you created the schedule. 


| <Law Office Room Schedule> 


| A B C D E F G 
Number : Name : BaseFinish : FloorFinish : Wall Finish = Ceiling Finish | Area 

#1 STAIR 139 SF 

oo E e a pe poset fare Gee | 
| jõi E EA a e ara agaa agaaa gara ae d 
e S a eee -E NAN o peee oo 
gg I a A eS EAE OTe A IY ao ; 
gg re EE emer a a aa REE 
| F068 ASSOCIATES GRRE OTE RT SE ee $ 
e ee ae a la a 
accra a ee pa e Mae pee oo 





FIGURE 12-3.7 New data added to schedule 
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Setting Up a Color-Coded Floor Plan: 
With the Rooms in place you can quickly set up color-coded floor plans. These are plans that 
indicate, with color, which rooms are Offices, Circulation, Public, etc., based on the room name 
in our example. 

20. Right-click on the Level 1 Floor Plans (architectural) view in the Project Browser. 

21. Select Duplicate View > Duplicate (without detail) from the pop-up menu. 

22. Rename the new view (Copy of Level 1) to Level 1 — Color. 


23. Select Annotate > Tag > Tag All. 






Property Line segment lags : Property Line |ag-Kadius 









24. Select Room Tags: Room Tag from 


the li Room Tags : Room Tag : Room Tag With Are | 
Room Tags i Room Tag: Room Tag With Vol ; 
Structural Frarmino Tans Structural Framina Tan: Rowed `: 

25. Click OK. 


Now, all the rooms have a Room Tag in them! 


=— m r 
E — oe * 5 
0 — i F 


26. In the New view, select Annotate > Color 


: Color Fill 
Fill Legend. legeni 
27. Click just to the right side of the plan to place = syr 
the Legend Key. 
28. Select Rooms and Name and then OK 
Choose Space Type and Color Scheme x 


to the following prompt (Figure 12-3.8). 


A color scheme has not been assigned to the view. 
The legend will appear blank. To apply a color scheme to the 


You now have a color-coded plan where the view, choose a space type and scheme and press OK. 
colors are assigned by room Name, e.g., all the Space Type: [Rooms v 
rooms named “Office” have the same color cir sheme: — 7 


(Figure 12-3.9). 


FIGURE 12-3.8 Color fill prompt 


It is possible to sort by other parameters other than Name. For example, you could sort by 


Department. However, you would need to enter department names first (e.g., Partner, Associate, 
Staff, Public, etc.). 
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FIGURE 12-3.9 Color filled floor plan 





Room Legend 
W~ ASSIST 
Bsssocistes OFFICE 
Wr RM 

L]coat CLOSET 
[conr ROOM 

HE VESTIBULE 
[exec OFFICE 
W 


B LOBBY 


W: & ELEC ROOM 
Bivens 

Morice MANAGER 
E RECEPTIONIST 
[Room 

W: 

[Homens 


[work ROOM 


TIP: Notice how the color coincides with the perimeter of the Room element previously placed. The 


room Separation Lines also control the room/ color. 


Some furniture is white and other furniture is filled with the “fll”? color of the room. The 


colored elements have the 3D geometry turned off in the plan view for increased 


performance. You will adjust this next. 


29. Go to the Level 1 — Color view’s Properties (Properties Palette). 


30. Set the Color Scheme Location to Foreground and click Apply. 


The colors are now consistent; the only drawback is the colors go to the center of the walls 


now. 


31. Select the Room Legend shown in Figure 12-3.9. 


32. Click Edit Scheme on the Rzbbon (Figure 12-3.10). 
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Edit Scheme button 
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Fach unique room name will get a different color. Before you finish, you will change one 
Color and one Fill Pattern. 


33. Click on the Color for the Lobby (or the darkest color, which makes things within 
those rooms hard to see). 





Edit Color Scheme 


Schemes Scheme Definition 
Category: Title: Color: (@) By value 


Room Legend ‘Name 






| Rooms we 


we i By range Edit Format.. 
















(none) 
Name tE | 
Department ~~, E an ae eee a 
qp [LOUNGE MBB RGB 032-09pe -rii Zz = | 
= x 
oe Basic colors: 
m E 
a a E 
= EEE EENE 
a fom HEE 
a SE e888 
ae WOMENS EEEE 
24 RK ROOM : | a ERE. 
ae SE Ce eee 
4] Indude elements from links Liat Hue: [37 |] 
Name 
PANTONE 102 C Sat: | 228 | [228 | ——— 
Lum: Blue: | 20 








— | Original New 


FIGURE 12-3.11 A ES a Se 
No Color Le | Cancel 
Edit Color Scheme dialog =a | 








FIGURE 12-3.12 Color selector 


34. Click the PANTONE... button to select a standard Pantone color (Figure 12-3.12). 
35. Pick any color you like (Figure 12-3.13). 


36. Click OK to accept. 





MA PANTONE® Color Picker x 






PANTONE 


OK. 








L 


Cancel 






Find Color: f 16 


— Color Reference: 
PANTONE 1160 | 





re 





FIGURE 12-3.13 PANTONE Color Picker 
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37. Now click on the FIY Pattern for the MECH & ELEC ROOM. 
38. Click the down-arrow and select Vertical-small from the list. 


39. Click OK. 





MECH & ELEC $ 
ROOM | at 
| =— 
100 | kA 














f 
f 




















FIGURE 12-3.14 Fill pattern added to MECH e” ELEC ROOM 


Your mechanical room should look like Figure 12-3.14. You may need to darken the color if 
the lines are too hard to see (try printing it first). 


40. Use the “V V” shortcut to turn off the Sections and Elerations in the Level 1 — Color 
view. 


41. Follows the steps just covered to set up a Level 2 — Color view. 


Your plan should now have the new color you selected for the Lobby and a hatch pattern in 
the Mechanical Room. Interior designers can create a color-filled plan based on the floor 
finishes. For example, all the rooms with CPI-7 get one color and rooms with CT-7 flooring 
get another color. 


42. Save your project. 


With the new “color” views set up, you can leave them in the project and refer back to them 
as needed. If you set up the colors in your main design views, you would likely need to 
remove the colors (View Properties >È Color Scheme -> None), making extra work when you 
needed the color view again. 
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Exercise 12-3: 


Creating a Graphical Column Schedule 





In this exercise you will create a column schedule using Revit Structure (or Revit, the all-in- 
one version). Revit can create a Column Schedule similar to the Door and Room Schedules 
just covered; most elements can be scheduled like this. However, Revit Structure can create a 
graphical schedule of columns and their related grids. This type of schedule ts typical 


industry practice for structural engineers on a set of Construction Documents (CDs). 


Create a Column Schedule: 


1. Open your Revit project using Revit Structure 
(or Rerit, the all-in-one version). 


2. Select View > Create > Schedules > 
Graphical Column Schedule from the Rzbbon 
(Figure 12-4.1). 


You now have a Graphical Column Schedule (Figure 12- 


4.2) which can be placed on a sheet (to be covered in t=} Material Takeoff 
Chapter 16). Notice the grid intersections listed along the 

bottom. Also, each level is identified by horizontal lines Sheet List 
within the schedules. The concrete foundation is shown, 


and then the steel. Some of the concrete columns look odd Nate Block 
because they are missing the thickness for the foundation 
wall which passes by ıt. If you recall, you set the columns 





to start 8” below the Level 1 floor slab; this can be seen 


and double-checked in this view. 
FIGURE 12-4.1 


Create a graphical column schedule 


The Project Browser now has a new category called Graphical 
Column Schedules. It is nice that the various categories only 
show up when something exists in that section; otherwise 
the browser list would be unmanageable. 


















































FIGURE 12-4.2 Graphical Column Schedule created 
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Next, you will look at a few ways in which you can control the graphics of the Column 


Schedule. 


3. With the Column Schedule current, draw your attention to the Properties Palette. 


4 Change both the View Name and the Levels Hidden in Graphical Column Schedules 


Titl to LAW OFFICE COLUMN 
SCHEDULE. 


Revit allows you to hide levels that are not 
needed in the Column Schedule, for example, if 
someone on the design team added a level to 
manage the height of the top of masonry 
walls or window openings. It should be 
pointed out that Lere! Datums should only be 
used to define surfaces you walk on to avoid 
unintended issues. In this case, you will turn 





Check All 


Check None 








off the B.O. Footing level as it is not needed 
in this schedule. 


5. Click Edit for Hzdden Levels. 

Structural Material 

6. Check B.O. Footing and click OK 

Figu re 12-4.3). [“]Precast Concrete 
[Wood 


7. Click Edit for Material Types. [Other 


If you unchecked Concrete here, Revit would 
remove the concrete columns from the 
schedule (Figure 12-4.4). You will not make 
any changes at this time. 


8. Click OK to close the Structural 
Material dialog without making any 
changes. 





FIGURE 12-4.3 Hiding Levels 


Check All 


Check None 


cance 


FIGURE 12-4.4 Structural materials 


9. Click Edit for Text 
Appearance. 


Graphical Column Schedule Properties 


Text Appearance Grid Appearance 


10. Set the Title Text to Bold — Arial v 
(Figure 12-4.5). 
Level text: Arial G 
11. Click OK. 


Column Location: | Arial ~| | 3/32" 


Bold C] Italic (_] Underline 


Width Factor: 


[| Bold [_] Italic [_] Underline 


Width Factor: 


[C] Bold C] Italic [_] Underline 


Width Factor: | 1.000000 


Co] ea] 


FIGURE 12-4.5 Text Appearance settings 
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Properties 








a 
FS Graphical Column Schedule 


Graphical Column Schedule: Law Office Column Sche + Edit Type 


Graphics 
View Scale 


Scale Value 1: 


Pioa e aaa 
| Visibility/Graphics Overrides | Edit... E 


Discipline 


gaa vernrnnr 


Total Colurnn Locations 


:96 


“Structural 


ro 
rh 


A A 


aa E urena 


ne 


Column Locations per Segment : 
Group Similar Locations : 


Grid Appearance 


hipa sager gymen 
Off-Grid Units Format 


[Tet 


Text Appearance 


Identity Data 
View Template 
| View Name 


m 


Phase Fi Iter 


Phase mmm 


Other 
Properties help 


<None> 


: Independent 


‘Show AIl 


ool! 5 511/32" (Default) 


ve 


a 


Law Office Column Schedule 


_Dependency 


FIGURE 12-4.6 Graphical Column Schedule properties 


Notice a few more things about the 
Column Schedule’s Properties before 
closing it (Figure 12-4.6). 


The total number of columns considered 
in the schedule 1s listed (22 in our 
example). 


Also, Include Off-Grid Columns is checked. 
This will include columns that do not fall 
on any grid lines; most columns fall on 
grid lines as that is the main purpose of 


grid lines. 


The Group Similar Locations option will 
show one graphical column for each 
column size and then list all the grid 
intersections below it. This makes the 
schedule smaller, but your project only has 
one column size so the schedule would 
actually be too small. 


12. Click Apply to accept all the changes to the Column Schedule. 


This completes the topic on Graphical Column Schedules. 


LAW OFFICE COLUMN SCHEDULE 















































FIGURE 12-4.7 Graphical column schedule (partial view) 
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Self-Exam: 


The following questions can be used as a way to check your knowledge of this lesson. The answers 
can be found at the bottom of this page. 


1. 


Zi 


Revit is referred to as a Building Information Modeler (BIM). (T/F) 
The area for a room is calculated when a Room element is placed. (T/F) 


Revit can tag all the doors not currently tagged on a given level with the Tag A/ tool. 


(T/F) 
You can add or remove various fields in a Door or Room Schedule. (T/F) 


Use the tool to add color to the rooms in a plan view. 


Review Questions: 
The following questions may be assigned by your instructor as a way to assess your knowledge of this 
section. Your instructor has the answers to the review questions. 


1. The schedule formatting only shows up when you place the schedule on a plot sheet. 
(T/F) 

2. You can export your schedule to a file that can be used in MS Excel. (T/F) 

3. A door can be deleted from the Door Schedule. (T/F) 

4. A Room Tag can have a leader. (T/F) 

5. Itis not possible to add the finish information (1.e., base finish, wall finish) to 
multiple rooms at one time. (T/F) 

6. When setting up a color scheme, you can adjust the color and the 

pattern in the Edit Scheme dialog. 

7. Use the to adjust the various fields associated with 
each Room element in a plan view. 

8. Most door schedules are sorted by the field. 

9. What tool must you use to define a room boundary in an open area where the 
boundary you want is not completely defined by walls? 

10. Revit automatically increments the room as you place Rooms. 


SELF-EXAM ANSWERS: 
1—T,2-T,3-—T,4-T, 5—- Legend 


12-28 


Design Integration Using Autodesk Revit 2017 





Lesson 13 
Mechanical System 


This chapter will introduce you to the MEP features in Autodesk® Revit® 2077. You will 
start the development of the ductwork and plumbing models for the law office, placing air 
terminals, ductwork, VAVs, water piping, waste piping and more. 


Exercise 12-3: 





Introduction to Revit’s Mechanical & Plumbing Tools 


What is Revit MEP 2017 used for? 


The image below shows the mechanical elements you will be adding in this chapter; you will 
actually just model a fraction of this. However, the next chapter’s starter file will have all of 
this in it. Keeping in line with the overall intent of this textbook, you will really just be 
skimming the surface of what Revit’s MEP tools can do. For example, Revit’s MEP tools 
can size the ducts and do a total building heating and cooling loads calculation! 


WARNING: This ts strictly a fictitious project. Although some effort has been made to make the 
sixes of ducts and piping components reakstic, this system has not been designed by a mechanical 
engineer. There are many codes and design considerations that need to be made on a case by case 
basis. 





FIGURE 13-1.1 The completed mechanical model for the law office 
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Listed below are a few of the highlights of using Reiit’s MEP tools: 


e 3D modeling of the entire mechanical system 
e Multi-user environment 


O Several people can be working on the same model when “worksharing” has 


been enabled (though not covered in this book). 
e Coordination with Architectural and Structural 
o Visually via 2D and 3D views 
O Interference Check feature 
e 2D construction drawings generated in real-time from the 3D model 
o Construction Drawings (CDs phase) 
# Views can show true 3D geometry or single line representation. 
e Ducts are typically shown actual size. 
e Piping is often single line for clarity. 
o Construction Administration (CA phase) 
# Addendum 
# Architectural Supplemental Information (ASI) 
" Proposal Request (PR) 
= Change Order (CO) 
e Schedules 
O Schedules are “live” lists of elements ın the BIM file. 
e Design Options 


O Used to try different ideas for a mechanical design in the same area of a 
project (e.g., exposed ductwork; round duct vs. rectangular duct) 


Oo Also used to manage bid alternates during CDs 


=" <A bid alternate might be an extra 25’-0" added to the wing of a 
building. The contractor provides a separate price for what it would 
cost to do that work. 


e Phasing 
oO Manage existing, new and future construction 
e Several options to export to analysis programs 


o Export model to external program (e.g., Autodesk Ecotect, IES Virtual 
Environment, etc.) 


Mechanical System 





Many of the highlights listed on the previous page are things that can be utilized by all 
disciplines. However, the list was generated with the mechanical engineer and technician in 
mind relative to current processes used. 


The Revit Platform 


Whenever a project involves all three disciplines working in Revit, the same product version 
must be used. Because Revit is not backwards compatible, it is not possible for the 
mechanical design team to use Revit MEP 2076 and the architects and structural engineers 
use Revit Architecture and Revit Structure 2017. The mechanical design team would have no 
way to link or view the architectural or structural files; an older version of Revit has no way 
to read a newer file format. 


Furthermore, it is not possible to “Save-As” to an older version of Revit as can be done with 
other programs such as AutoCAD or Microsoft Word. 


It is perfectly possible to have more than one version of Revit installed on your computer. 
You just need to make sure you are using the correct version for the project you are working 
on. If you accidentally open a project in the wrong version you will get one of two clues: 


e Opening a 2015 file with Revit 2017; You will see an upgrade message while the 
file is opened, which will also take longer to open due to the upgrade process. If you 
see this and did not intend to upgrade the file, simply close the file without saving. 
The upgraded file 1s only in your computer’s RAM and 1s not committed to the hard 
drive until you save. 


e Opening a 20/7 file with Revit 2015: This ts an easy one as it is not possible. Revit 
will present you with a message indicating the file was created in a later version of 
Revit and cannot be opened. 


Many firms will start new projects in the new version of Revit and finish any existing 
projects in the version it is currently in, which helps to avoid any potential upgrade issues. 
Sometimes a project that is still in its early phases will be upgraded to a new version of Revit. 


It should be pointed out that Autodesk releases about one Service Pack (SP) per quarter. 
This means each version of Revit (1.e., 2016 or 2017) will have approximately 3 SPs. It is best 
if everyone on the design team is using the same “build” (e.g., 2017 + SP3) but is not 
absolutely required. 
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One Model or Linked Models 


If the mechanical engineer 1s not in the same office, the linked scenario must be used as it is 
currently not practical to share models live over the internet — unless using Collaboration 
for Revit. Linking does not work over the internet either; a copy of the model needs to be 
shared with each company at regular intervals. 


When all disciplines are in one office, on the same network, they could all work in the same 
Revit model, where each discipline uses Revit to manipulate the same Building Information 
Model (BIM). However, on large projects, the model ts still typically split by discipline to 
improve performance due to software and hardware limitations. When a multi-discipline 
firm employs links, however, they are live and automatically updated when any one of the 
model files is opened. 


In this book you will employ the one model approach. The process of linking and 
controlling the visibility of those links in the host file is beyond the scope of this text. 
Instead, you will focus your energy on the basic Revit tools for each discipline. 


Mechanical System 





Ribbon — Systems Tab 








[> a & Duct Fitting | tet E S Y = F Pipe Fitina 


Ñ Duct Accessory == A ies. Remotes A. 


Modify) | Duct Duct z Flex Air Fabrication Mechanical | Pipe Pipe Parallel Plumbing Sprinkler; Wire 
Placeholder .|[) Convertto FlexDuct | Duct Terminal Part Equipment Placeholder Pipes " Flex Pipe Fixture 7 
Select + | HVAC u | Fabrication € | Mechanical » | Plumbing & Piping u | 





As can be seen from the image above, the Systems tab is laid out with the mechanical and 
electrical designer in mind. The very first tool is Duct (Wall is the first tool for Revit 
Architecture). Also notice the panel names: HVAC, Mechanical and Electrical are all MEP 
discipline oriented. 


Many tools are duplicates from those found in Revit Architecture, they even have the same 
icon. Duplicate tools, such as Szatrs, are the exact same programming code and create the 


same element, which would then be editable by any “flavor” of Revit. 


The small down-arrow to the right of each panel title is what is called a dialog auncher. Y 
On the Systems tab, they open either the Ectrical or Mechanical Settings dialog. 


Ribbon — Analyze Tab 


hz Consistency [PR Heating and Cooling Loads Duct Pressure Loss Report = ` 25) Duct Legend 
1 D Ki S re) 


=H Panel Schedul T Pipe Pressure Loss Report a5, Pipe Legend 
Space Space Space Zone EA Poni Secestes fe P a Check Duct Check Pipe Check Show ree ean Eng 


x Separator Tag FF} Schedule/ Quantities Systems Systems Circuits Disconnects | 2— Color Fill Legend | Sett 
al Model Tools a Spaces & Zones v | Reports & Schedules 4 Check Systems | Color Fill | Enerğ 





The Analyge tab reveals several tools which allow the mechanical and electrical designer to 
specify various loads on their designs once 1t has been modeled. 







Ribbon — Massing & Site Tab 






| Architecture  § ucture Syster ns Annotate Analyze Massing & Site Collaborate View Manage ld-Ins Modif Or 
y W OOWOOS A 4 fl ay 
Modify Show Mass _ In-Place Place Curtain Roof Wall Floor Toposurface Site Parking Property 
by View Settings Mass Mass | System Component Component i Line 


Select + | Model Site 





Conceptual Mass | Model by Face 





Modify Site 








The Massing €> Site tab provides several tools that are not typically required to be drawn by 
the MEP engineer. However, some “MEP only” firms may occasionally have a project that 
requires a site to be modeled. 


The Conceptual Mass tools can be used to create unusual shapes. ‘These shapes should never 
be used directly as part of a project. Revit provides Model by Face tools which allow walls, 
curtain walls, floors and roofs to be created based on the surface of a Conceptual Mass. ‘This 
allows certain elements to be created that could not otherwise be done 1n Revit, such as 
sloped walls. 
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Mechanical Settings Dialog Box 


From the Manage tab, select MEP Settings > Mechanical Settings to 


reveal the Mechanical Settings dialog box; see Figure 13-1.2 below. ae 


Settings 
~~ Hidden Line 


Gi Mechanical settings 
ETE Use Annot. Scale for Single Line Fittings 
, oo» Conversion Duct Fitting Annotation Size Ve" j Electrical Settings 
s Rectangular Air Density 10.0751 lb/ft? : 
kae Oval fa aapea ee screen Ratan Peninnannenmsinnnnnnennsinnninnennananmnnanennanaii : i Sa i 
: hen Caleulation Rectangular Duct Size Separator x : == 
Z- Pipe Settngs Dineen Sa 
~~~ Segments and Sizes Round Duct Size Suffix g 
earn EE nnn 
BS ere o eee eee 


Mechanical Settings ? x 





¢ 
F Building/Space Type Settings 





a =< | 
gg een 
[Flat On Bottom = FOB. 





FIGURE 13-1.2 Revit MEP Mechanical Settings dialog 


Revit provides a Mechanical Settings dialog box that allows changes to be made in how the 
program works and displays things; a related Electrical Settings dialog will be mentioned in the 
next chapter. These settings only apply to the current project, but apply across the board to 
that project. 


For this tutorial, do not make any changes in this dialog unless instructed to do so. This will 
help to ensure your drawings match those presented in the book. 


MEP Content 


A large array of industry standard ducts, air terminals or diffusers, mechanical equipment, 
pipes, plumbing fixtures and more are provided by Autodesk! New content is being added all 
the time on Autodesk SEEK. What is not provided can typically be modeled tn Revit or the 
Family Editor as needed. 


MEP Templates 


Revit provides three templates from which a new MEP project can be started from. One 1s 
specifically for mechanical (Mechanical-Default.rte), another is specifically for electrical 
(Electrical-default.rte) and the third is for both in the same model (Systems-Default.rte). 


Mechanical System 


The ideal setup is with both mechanical and electrical in the same model. However, due to 
software and hardware limitations, in the realm of speed and performance, the two 
disciplines are sometimes split into separate models. Unfortunately, when the model is split 
some functionality is lost as the electrical design team cannot connect to mechanical 
equipment, which requires electrical, when it is in a linked file. 


Because you will be starting the MEP model within the architectural model, you will not 
automatically have several important components ready to go. Not to worry, however, as the 
first thing you will do in the next exercise will be to import several settings from another 
project file, which will be based on the MEP mechanical template. 


Autodesk Revit MEP Resources: 


Autodesk's Rett MEP Blog: 
inside-the-system.typepad.com 


Autodesk's Rett MEP Discussion Group: 
forums.autodesk.com (also check out Revitforum.org and AUGI.com) 
(and then click the links to Autodesk Rett È> Autodesk Rerit MEP) 


Autodesk's Subscription Website (for members only): 
accounts.autodesk.com 


FYI: The subscription website provides several bonuses for those who are on subscription with 
Autodesk including tutorials and product “advantage packs.” Subscription is basically what firms 
do to be able to budget their yearly design software expenses, which ts a yearly payment with access 
to all new software the moment it becomes available. The subscription route also saves money. 


The image below is a Camera view, at eye-level, looking at the reception desk in the Level 1 
Lobby. Revit MEP automatically makes the architectural and structural elements light gray 
and transparent so the MEP elements are highlighted. You will learn how to create Camera 
views in Chapter 15! 
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Exercise 13-2: 


Creating Views and Loading Content 


In this lesson you will begin to prepare your BIM file for the mechanical modeling tasks. 
One of the challenges with modeling everything in one model (versus separate models linked 
together) is that Autodesk does not provide a template specifically for this. A good starting 
template is provided for each discipline but not for a multi-discipline project. 





The first steps in this lesson, therefore, will walk the reader through the process of importing 
Project Standards from another file into your law office project. Once that has been done, you 
can then set up views 1n which to model and annotate the mechanical aspects of the 
building. These views will be similar to the floor plan views that currently exist for the 
architectural and structural plans; they are defined by a horizontal slice through the building. 
The main difference is that various Categories will be turned off that are not directly relevant 
to the mechanical systems of the building. 


Transfer Project Standards: 


Revit provides a tool which allows various settings to be copied from one project to another; 
it is called Transfer Project Standards. This was first covered in Chapter 8. In order to use this 
feature, two Revit project files need to be open. One is your law office project file and the 
other is a file that contains the settings you wish to import. You will start a new Revit MEP 
project from a template file and use this file as the “standards” file; this file will not be used 
after this step is complete. ‘The only reason this step is required is because the project was 
started from an architectural template, rather than one of the MEP templates. 


1. Open Revit. 


2. Create a new file from the System-Default.rte template. Select Application menu 
> New > Project; click Browse. 


3. Click OK to create a new project. 
a. The template file is located here: C:\ProgramData\ Autodesk\RVT 
2017\'Templates\US Imperial\Systems-default.rte 


Mechanical System 
a 


You now have a new Revit project with is temporarily named “Project1.rvt.” This will be the 
project from which you import various MEP settings and families into your law office 
project. Take a moment to notice the template is rather lean; it has no sheets and several 
views set up. An MEP engineering department would take the time to set up an office 
standard template with sheets, families and views all ready to go for their most typical project 
to save time in the initial setup process. 


4. Open your law office Revit project file using Revit MEP. 
a. Recommended: Start this lesson from the data file provided online—Law 


Office (Chapter 13 starter file).rvt 


With both files open, you will use the Transfer Project Standards tool to import several 
important things into the law office project file. 


5. With the law office project file current (1.e., visible in the maximized drawing 
window), select Manage > Settings > Transfer Project Standards. 











~F 
; ; , =— + 
6. Make sure Copy from is set to Project! (the file you just created). TS 
. Transfer 
7. Click the Check None button to clear all the checked boxes. Proj 
roject Standards 
8. Check only the boxes for the items listed (Figure 13-2.1): 
a. Annotation Family Label Types TOSAR z 
b. [3 items starting with] “Cable Tray” Copy from: [Projecti v 
c. [4 items starting with] “Conduit” ae "j a 
ka Duct Lining Check None 
d. Construction Types ee 
: : , | Duct System Types 
= Distribution System Serra Factor Definitions 
. ; F ec 99 [Electrical Load Classifications 
f. [6 items starting with] “Duct echt 
| B — Types 
g. [3 items starting with] “Electrical” Pa 
O Filed Region Types a 
h. Filters go 
i. Flex Duct Types Cancel 
j. Flex Pipe Types FIGURE 13-2.1 Transfer project settings 


k. Fluid Types 
Halftone and underlay Settings 


— 
e 


m. [3 items starting with] “Panel Schedule” 


n. [7 ztems that start nith| “Pipe” or “Piping” 
o. Space Type Settings 

p- View Templates 

q. Voltage Types 

r. [6 items that start with] “Wire” 
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9. Click OK to import the selected items. 


Because some items overlap, Revit prompts you about Duplicate Types; you can Overnrite or 
select New Only. Selecting New Only 1s safer if you are not sure what will be brought in by the 
template, or project file in this case. For the law office, you will use Overwrite to make sure 
you get all the MEP settings and parameters needed. 


10. Scroll down to see all the 
“duplicate types” so you have an 
idea what overlap there 1s; click 
OK/Overwrite (see Figure 13- 


Duplicate Types x 


The following Types already exist in the destination project but are different: 


22) 
You now have many of the key settings Duct Systems : Duct System : Return Air 

i , Duct Systems : Duct System : Supply Air 
loaded into your BIM file (e.g., View Electrical Demand Factor Definitions : Motor 


Electrical Demand Factor Definitions : Other 





Templates and Duct and Pipe Settings). The 
settings you just brought into the model nae aan 


will accommodate both the mechanical 
chapter (this chapter) and the FIGURE 13-2.2 
electrical chapter (the next chapter). Transfer project settings; duplicate types warning 


Alt this time you may close the temporary Project! file without saving. 


Creating Mechanical Plan Views 


Next you will create the following floor plan views (Level; View Template to use sted on right): 


e Level 1—HVAC Floor Plan (Level 1; Mechanical Plan) 
e Level 2—HVAC Floor Plan (Level 2; Mechanical Plan) 
e Level 1 —Domestic Water Floor Plan (Level 1; Plumbing Plan) 
e Level 2—Domestic Water Floor Plan (Level 2; Plumbing Plan) 
e Level 1 — Sanitary Floor Plan (Level 1; Plumbing Plan) 
e Level 2 — Sanitary Floor Plan (Level 2; Plumbing Plan) 
e Mechanical Roof Plan (Roof; Mechanical Plan) 

e Under Slab Sanitary Plan (Level 1; Plumbing Plan) 


FYI: Adjust the View Range for the Under Slab Sanitary Plan view as follows: 
Bottom = Lezel 7 @ 070” and View Depth = Unkmited (rather than Level 7). 


Next you will create the follow ceiling plan views (use View Template listed): 


e Level 1 HVAC Ceiling Plan (Level 1; Mechanical Cethng) 
e Level 2— HVAC Ceiling Plan (Level 2; Mechanical Cethng) 
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After creating each of these views, you will apply a View Template, 
which is a way to quickly adjust all the view-related parameters to a 


saved standard (1.e.,a Vzew Template). 





Views 


Floor Plan IS 


= 
Reflected Ceiling Plan 


o Plan Region 


rocco 


I | 
t=- | Area Plan 


konaa 







11. While in the law office project, select View > Create > 
Plan Views > Floor Plan. 


12. Uncheck Do not duplicate existing views. 





13. In the New Floor Plan dialog box, select: 
a. Floor Plan Views: Level1 
b. Click OK (see Figure 13-2.3). 


14. Set the View Scale to Ya”? = 1°-0” 


At this point you have a new Vzew created in the 
Project Browser. This view 1s 1n the Floor Plans section, 
Type under Vzews (all); see Figure 13-2.4). When you 
change the Descphne and Sub-Disciphine, and then 


New Floor Plan x 


Floor Plan w| | Edit Type... " . an 
adjust the Project Browser to sort by Disapline, the view 
selaras arae kok munities will move to a new section in the Project Browser. This 
aa a oer will make things more organized, especially when 


you have so many floor plan views. 


Project Browser - Law Office.rvt x 
=.) Views (all) 
=) Structural Plans 



















~-- Level 1 - Structural Slab and Foundz 
~~ Level 2 - Structural Framing Plan 
_... Roof - Structural Framing Plan 
6B- Floor Plans 
he BO, Footing 
- Foundation 
n Level 1 
i Level 1 - Color 
mai Level 1(1) 
oo Level 2 








[_] Do not duplicate existing views 


cone 


FIGURE 13-2.3 Creating new plan view 


FIGURE 13-2.4 New plan view created 
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eee 
Next you will rename the Wzew and apply a View Template. 
15. In the Project Browser, right-click on Floor Plans\Level 1(1). 
16. Select Rename from the pop-up menu. 
17. Enter: Level 1 - HVAC Floor Plan. 
FYT: This is the name that will appear below the drawing when it is placed on a sheet. 
18. Click OK. 


19. Click No to the Rename corresponding level and views prompt, if you get tt. 


Properties x 





View Templates 
Next, you will apply a View Template to your Fassel ce x 


view so it is closer to what is needed for the 5 
, sar Pae ae a. 
design and documentation of an HVAC ee eee O a 
, , Parts Visibility == show Original $A 
plan. First you will look at the current Nisibility/Graphics Overrides Edit o 
settings and how they will be changed by Graphic Display Options Edie 
applying a View Template. Fe heinepsaninhescenreoreene 


‘Wail join Bigpiay” ‘Cican ail wall joing uaa 


‘Discipline {Architectural i 


20. In the Properties Palette, adjust the Show Hidden Lines By Discipline i 








View Properties so Disdpline is set to el 
Footing and clear the Sub-Discipline. | Default Analysis Display Style None 





 Sub-Discipline 


the View Template fixes this mistake. VINUR | | ae 2 


Range: Base Lewel 


FYE You are iis ae ONAT ja ‘oo : me eee 


Range: Top Level Levai OOOO 
Notice, in the Properties Palette, that Discipline | Underlay Orientation Lookdown ž  ž 
is now set to Architectural, the Sub-Disapline rom aa 
is blank and an Underlay is active. The View | Crop Region Visible SS 
Template will quickly correct these settings “Annotation Crop Ce 
(Figure 13-2.5). „NMiew Range a mmer rm 


Associated Level ?Level 1 


— E ~ 
If you do not see the Sub-Disaphine Depth Clipping mmm STP mmm 
parameter you need to revisit the steps on Identity Data a 
Transfer Project Standards. pepati ieip hiked 
FIGURE 13-2.5 View Properties - HVAC Level 1 


Mechanical System 


The View Range dialog has a significant role in what shows up in a plan view and what 
does not. In Revit MEP, things only show up in a view when they fall below the Top View 
Range and are above the Vzew Depth. This ts different from the architectural discipline setting 
where only things at or below the Cut Plane are shown. This is because most of the ductwork 
is above the ceiling, but the Cut Plane ts similar to the architectural views so the doors and 
windows show up in the plan. The Cut Plane will have the same settings as the current 
architectural view you just copied; it is just the discipline setting that effects how the 
ductwork is shown. 


The Visibility/Graphics Overrides dialog also has a significant role in what shows up and 
what does not in a view. The main thing to understand here 1s that the visibility of the items 
on these various categories can be controlled here for the current view, and only the current 
view. Unchecking Casework hides all the items that exist within that category, such as base 
and wall cabinets and custom casework such as reception desks (assuming they have been 
created with the correct Category setting). The View Template you are about to apply to this 
view will uncheck a few of these Categories. However, the HVAC plans need to see much of 
the architectural elements so they can design for them or around them, unlike the structural 
lesson 1n Chapter 8, where much of the architectural content was hidden because it does not 
typically have a direct effect on the structural design (e.g. casework, furniture, specialty 
equipment, etc.). 


Now you will apply the Vzew Template and then review what it changes. 

21. Once again, right-click on Level 1 - HVAC Floor Plan in the Project Browser. 

22. Click Apply Template Properties from the pop-up menu. 

23. On the left, select Mechanical Plan. 
You are now in the Apply View Template dialog (Figure 13-2.6). ‘Take a moment to observe all 
the settings ıt has stored and which are about to be applied to the selected view (1.e., the one 
you right-clicked on). 
Notice the Vzew Scale is set to /s”-1 0” You know the scale needs to be 1/4" = 1’-0" and you 
have already set that. So you will uncheck the zew Scale so it 1s not included when the 
template is applied. 


24. Uncheck Vzew Scale (Figure 13-2.6). 


25. Click OK to apply the Vzew Template. 
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E Apply View Template ba 


View templates View properties 
Discipline filter: Number of views with this template assigned: O 


<all> w 


View type filter: a pceccevenevevenccencnccencnescocccnccenes 
E E E ieen cares y inning 






Names: 
Architectural Plan 
Architectural Roof Plan 





‘Show Original 


Structural Foundation Plan 
Structural Framing Plan 





D mi] xy e IN” eka me sevntnsnneale aD cvtnntee , 


View Ranne i EAit 


———— ou Cancel Apply Properties 


FIGURE 13-2.6 Apply View Template dialog - HVAC Level 1 


I 
< 


? P T? E 


The model visibility has now changed 
slightly (Figure 13-2.7). Notice how 
the architectural elements (1.e., walls, 
doors, furniture, etc.) are a light gray, 
and the plumbing fixtures are a 
medium black line so they stand out. 
Also, each discipline has its own set 
of section and elevation tags, so the 
architectural section marks and 
elevation tags have been hidden from 
this view. 
































FIGURE 13-2.7 Result of applying view template 


Properties Xə Itis possible to assign a Vzew Template to a view 

| so it will automatically change if the Vzew 

Floor Plan Template is adjusted later, per the button shown 
to the left. ‘This is a good way to manage a large 

Hor PRA Tea HVAC Hege Pia ~ ca idt yee | number of similar views, for example, a high 

Bec gst e eara ~ “| tise with several similar floor plans. With a View 

SET O a Taa a A 

change to the Vzew Template, such as hiding the 

furniture, will update all views. Do not make 

any changes at this time. 











Identity Data 
View Template 
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Sort the Project Browser by Discipline: 


The various views will be easier to manage if they are sorted by discipline and not just stored 
in the same section. You will change the Project Browser to accommodate this. 


26. Click on the Views (al) heading at the top of the Project Browser to select it (Figure 


13-2.8). 


27. Select the [ype named Discipline from the 
drop-down list (Figure 13-2.8). 


The Project Browser has now been changed to sort 


the views by its discipline setting (Figure 13-2.10). 


An MEP-only model would also sort by Sub- 


Discipline so the HV AC, Sanitary, etc., are in 


separate groups under the Mechanical heading. 


In the following chapter, when you create the 


electrical views, a new E/ectrical heading will appear 


in the Project Browser. 


Next, you will set up the remaining views. It 1s 
expected that you will refer back to the previous 


steps if you need a review of the process. 
28. Create the remaining mechanical 
views, listed on page 13-10: 
a. Each to be 1⁄4” = 1-0" 


b. The View Template to be used is listed to the 
right, in parentheses, on page 13-10. 


c. Be sure to select Reflected Ceiling Plan when 
creating the ceiling plan views (compare to Step 


#11). 


29. Adjust the Vzew Properties for each of the reflected 
ceiling plans so the Underlay Orientation is set to 
Reflected Ceiling Plan. 


The previous step is important in makıng the view look 


correct. The ceilings will only show up 1f the Underlay 


Orientation is set correctly in a 
ceiling plan view. 





Properties x 


Browser - Views 


k earch 


Browser - Views 


nat on sheets 
Phase 


Type/ Discipline 


Properties help Apply 


oject Browser - Law Office.nt 


"Views (all) 


Structural Plans 










Floor Plans 

Ceiling Plans 

3D Views 

Elevations (Building Elevation) 


Eh FE} FE} FE) 


E 


- Elevations (Interior Elevation) 


FIGURE 13-2.8 


Project Browser properties 


Project Browser - Law Office.rvt x 





=); Views (Discipline) 
i} Architectural 


=- Mechanical is 


=- Structural 
Legends 
B Schedules/Quantities 
= Door Schedule 
:- Law Office Door Schedule 
i- Law Office Room Schedule 
oe ROOM Schedule 
-- Window Schedule 
E Sheets (all) 
i- AT - First Floor 
- First Floor Reflect 





FIGURE 13-2.9 
Project Browser by discipline 
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Loading Content: 


Now that the mechanical views are set up and ready to go, you will load some MEP content 
into the project. The process is identical to how content is loaded using Revit Architecture and 
Revit Structure. 


This section will just show you how to load a few elements; as you work through the rest of 
this chapter you will have to load additional content, referencing this information if needed. 


30. Load the following content from the Revit MEP library: 


Mechanical. MEP\ Air-Side Components\ Air Terminals: 
e Exhaust Diffuser — Hosted 
e Louver — Extruded 
e Return Diffuser 
e Supply Diffuser 


Mechanical. MEP\ Air-Side Components\ Fans and Blowers: 
e Centrifugal Fan - Rooftop - Upblast 


Mechanical\ MEP\ Air-Side Components\ Terminal Units: 
e VAV Unit - Fan Powered - Series Flow 


Plumbing\ ME P\ Fixtures\ Drinking Fountains: 
e Drinking Fountain - Handicap 


Plumbing\ MEP\ Fixtures\ Sinks: 
e Sink - Mop 


From onkne files at SDCpubhcations.com, provided with this book: 
e AHU-1 (custom content) 
e Water Heater (standard Reitt family; modified to be in correct category) 


You now have the content loaded that will be used to model the mechanical system, both 
ductwork and plumbing. You should only load content that you need, when you need tt. 
Fach family takes up space in the project, making the file on your hard drive larger. 
Additionally, once you start using those components in the project, the file gets larger. At 
this point in the book, your BIM file should be nearly 18MB. 


31. Save your law office project. 
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Exercise 13-2: 
Placing Air Terminals and the AHU 





In this exercise you will start laying out ceiling diffusers, or air terminals. Just 1n case you are 
not sure what we are talking about, one is pointed out in the picture below (Figure 13-3.1). 
These can be either supply, return or exhaust diffusers. Some diffuser Faites are hosted, 
meaning they attach to and move with the ceiling. Some diffusers are non-hosted and can be 
placed anywhere. Each has its pros and cons. A hosted diffuser will move with the ceiling, 
but this sudden relocation may wreak havoc on the ductwork layout. Also, the hosted 
diffusers cannot be placed until the ceilings have been placed. Non-hosted diffusers can be 
placed in rooms that are not intended to have a ceiling, and the solid ductwork 1s intended to 
support the diffuser. However, when placed in rooms with ceilings, you have to know the 
ceiling height. You will mainly be placing non-hosted diffusers (supply and return), but the 
exhaust air terminals will be hosted. 


Finally, to close out this exercise, you will place a large piece of mechanical equipment called 
an Air Handling Unit (AHU). Sometimes these are placed on the roof, but you will be 
placing yours in the mechanical room on Level 1. 





FIGURE 13-3.1 Diffuser (air terminal) example 
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Placing Non-Hosted Diffusers: 
You will place supply diffusers in the Assocate’s Office (106). 


1. 


2; 


Open you law office file using Revit MEP. 
Switch to your Level 1-— HVAC Ceiling Plan view. 
Zoom in to the Assocate’s Office (# 106) on Level 1, in the Northwestern corner. 


Click on the ceiling to select it. Make sure 
‘Select underlay elements’ is not disabled. 








Note the ceiling height is 8’-0" as seen in ee 2c & Ce *E O Fao 
the Properties Palette. 


When working in the same model, it is possible to adjust the ceiling height by changing the 
ceiling height in the Properties dialog. But, if you are not involved in the architectural design, tt 
is typically not acceptable for you, as a mechanical designer, to change the ceiling height. 
However, most mechanical designers work within the context of a linked architectural model 


so it is not possible to change the ceiling height. 
6. 


7. 


8. 


If you did not change the offset, Revit would give 
you a warning that the created element cannot be 
seen in the current view (Figure 13-3.2). This 1s + 
because the diffuser was placed at the floor level (1.e., 


E 
Select Systems > HVAC > Air Terminal. ; Air | 
Set the Type Selector to Supply Diffuser (family): 
24 x 24 Face 12 x 12 Connection (type name). 
Set the Offset to 8'-0" via the Properties Palette. 
Properties x 


Supply Diffuser a 
24 x 24 Face 12 x 12 Connection 


it is sitting on the floor) and therefore outside the Mea Ar ean P Edit Type 
View Range. | Constraints a 


This warning can also occur if the category is turned 
off for the element you are placing in the current 


view. You can check this by typing VV. 


Level ‘Level 1 


Offset 
Dimensions 





FIGURE 13-3.2 
Diffuser offset from floor 
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Warning 


None of the created elements are visible in Reflected Ceiling Plan: Level 1 View, 
You may want to check the active view, its Parameters, and Visibility settings, as 
well as any Plan Regions and their settings. 





FIGURE 13-3.3 Not visible warning 


You should now be able to see the diffuser in the Ceiling 
Plan view. Notice the arrows, which indicate that air is 
leaving the diffuser (supply) and not entering it (return). 
These arrows can be turned off one-by-one, so a corner 
condition could show air supply on only two sides. 















































9. Click within the room to place the diffuser, and 
then use the Align command to reposition the 
diffuser as shown in Figure 13-3.4. 









































a. Also reposition the ceiling grid if it does not 
match; simply select one of the ceiling grid 
lines and use the Move tool. 








10. Now you can copy this diffuser to three other 
locations in the same room as shown in Figure 
13-3.5. 











a. Select the diffuser, click Copy and then check 
Muliple on the Options Bar, click at the 


intersection of the ceiling grid lines. 














You can now use this technique to populate the entire 
Level 1 Ceiling Plan view. 









































IX FN 
4 
| X, x X aK 
j / : / . 3 4 
/ i ey KZ a 


11. Copy the diffuser to all other locations on Level 1 
per Figure 13-3.6. Be sure to verify the ceiling 
height for each room and adjust the Offset parameter 
accordingly. 


FIGURE 13-3.5 Diffuser copied 


The image to the right shows what the diffuser 
looks like when selected. Notice the small icon to 
the right indicates the selected item has a Duct 
Connector. Specifically, it lets the user know it’s a 
supply connection which is 12”x12.” A similar, 


but different, icon appears for return and exhaust 
diffusers. 
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12. Select each diffuser and adjust the CFM value on the Opions Bar to match that 
shown in Figure 13-3.6. The value shown is for each diffuser in the room. 


TIP: Select all the diffusers in a room and then adjust the CFM. 


Th -bd- -x- 





4 ł $ 
REER Ee oe ie 
165 CFM: 300 CFM è 200C FM. 
t t 
-J +[x]- 
4 3 


255, CFM , 300 CFM 
+><]+ 
; $ t 
Ke 
-X | 230CFM 
4 
$ 
-p+ 
| $ 
t t | $ 
Tata ] ii ll ACEA 
x bq- zR] x | 
| + 
165 CFM | 130 CFM. 
| ‘ $ 
i H -pd-l MI -p9 
“+ ~bd- "A i | : 280 CFM 
t 
aaa Ro kld z 
' 140, CFM R= 
rel (hall) h. 
290 CFM. 160 CRM 
C SSS -D> 
ł 
' ' "An 
ce | 
i : ' == 


FIGURE 13-3.6 Level 1 supply diffuser layout 


You may refer back to Chapter 6 to verify the ceiling heights in addition to selecting them 
and viewing their properties. Another option 1s to add Spot Elerations (dimensions) to each 
ceiling in the HVAC Ceiling Plan view. 


TIP: This mil! not work when the view is set to wireframe. 
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13. Add the Level 2 diffusers and CFM as shown in Figure 13-3.7. 


Lie oe 
q 
210 CFM 
4 
rd- 
255 CFM 
+[x|+ 
$ 
255 CFM 
~[x]+ 


AS 
270 CFM 


4 i 
efe ep 
i 


FIGURE 13-3.7 Level 2 supply diffuser layout 





Wa dy 
poss] 





Diffusers are sized based on the number of them in a room and the size of the room. 
Having more at a lower CFM costs more due to the increased ductwork but ts quieter due to 


the lower air pressure. 


Return diffusers are placed the same way. Next you will place a face based exhaust diffuser in 
one of the toilet rooms. An exhaust system 1s different from a return air system in that the 
air is blown out of the building, whereas the return air is filtered and reused. 
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Placing Hosted Diffusers: 
14. Zoom in to any one of the Toz/et Rooms (in one of the HVAC Ceiling Plans). 


15. Select the Atr Termina/ tool. 


16. Select Exhaust Diffuser - Hosted from the Type Selector. 





17. Set the Placement type to Place on Face; P/ace S O 
on Work Plane is always the default. See image to Q 
the right. Placeon | Placeon| Place on 


Vertical Face | Face | Work Plane 
Next, you need to create a new Type for this family. It 






Placement 
currently only has a 24"x24" option; you need 12x12”. 
18. Click Edit Type from the Properties Palette. | "yrs Properties x 
Family: Exhaust Diffuser - Hosted v Load... 
19. Click Duplicate. Type: 12" x 12" Exhaust v Duplicate... 
Rename... 
20. Type 12” x 12” Exhaust and click OK. elena 
[Parameter ae «i 
91. Change the Diffuser Width to 1'-0." Sa aaa 
To J 
fo” i 
22. Change the Duct Width to 10.” F. L 
23. Click OK (Figure 13-3.8). a 
You now have a new exhaust diffuser size from m 
which to choose. This was fast and easy due to the Model O OO 
parametric nature of Revit’s content. a 
ype Comments i 
| aaa ae 
i eao : Description 
24. Click within the Northern part of the Toz/et Cost T 
Assembly Descripti 
Room. a ietaeh 
OmniClass Number :23,75.70.21.27.11 : fe 


a. Notice the ceiling pre-highlights 
: << Preview O K | Cancel Appl 
before you click to place the : 
element. FIGURE 13-3.8 Exhaust diffuser properties 


25. Select the exhaust diffuser you just 
placed; view its Instance Properties. 


26. Uncheck each of the four “arrow” options (Figure 13-3.9). 


27. Set the exhaust CFM to 225. 


Your exhaust diffuser should look like Figure 13-3.10. 
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28. Place a 12”x12” exhaust diffuser in the other three Toz/et Rooms. 


Properties x 












+ Exhaust Diffuser - Hosted 











12" x 12" Exhaust = 
Air Terminals (1) V Edit Type 
Constraints R oA 
Host ‘Compound Ceiling ; Susp GB ON: 
Fg EPA OS Pliner : 
ree a 
pgs errr rma 7 
Size 10"x1 E 
gata esses y 
UpArrow O E 
Eaa pionne eggen 
ie eee 
I... arene aoe 
|Mechanical - Flow 
Pressure Drop 0.0563 in-wg 
r eee A 
guar a 225.00 CFM» m r r 
Image ; tad 
T e Cr 
moa JAO I 
puseu Te AAEE EEEE AE y 
T PN Oae i 
Properties help Apply 
FIGURE 13-3.10 Exhaust diffuser placed FIGURE 13-3.9 Exhaust diffuser properties 


Placing the Air Handling Unit (AHU): 


Now you will place the AHU, which is the same process for any Mechanical Equipment 
element (e.g., water heater, pump, etc.). The image on the following page (Figure 13-3.11) 
shows the item you will be placing. It is a simple 3D box which represents the size of the 
unit. It does not have to have all the minor bumps and recesses modeled, or the controls and 
such as this will make the file size unnecessarily large. In the image, the AHU is selected. 
Whenever a family is selected that has MEP connectors, those connectors are made visible, 
but only while the element is selected. Next to the connection icon 1s text that lists the 
duct/pipe size or voltage, depending on what type of connection it is: duct, plumbing or 
electrical. Right-clicking on one of these icons, and then selecting Draw Duct (or Pipe/ 

Wire/ Cable Tray/ Conduit) starts the proper tools (1.e., Duct/ Pipe/Wire/ Cable Tray/ Conduit) 


and sets it to the correct size to match the Mechanical Equipment to which you are connecting. 
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FIGURE 13-3.11 Air handling Unit (AHU); component is selected with connections visible 

















29. Zoom in to the Mechanical Room in the Northeastern corner of the Level 1- HVAC 


30. 


31. 


OZ. 


53: 


Floor Plan. 


Select Systems > Mechanical > Mechanical Equipment 


tool on the Rzbbon. 


Mechanical 
Equipment 


a. Click No when prompted to load a tag. 


Select AHU-1 from the 
Type Selector. This was 
loaded from the provided 
online file in the previous 
exercise. 


Click to place the AHU in 
the Mechanical Room, pick 
anywhere. 


Adjust the location to 
match the dimensions 
shown in Figure 13-3.12. 
Do not add the 
dimensions. 


4) 


©) 








ees WO SZ 

















MECH & ELEC 
ROOM 











FIGURE 13-3.12 AHU placed. Do not add dimensions! 
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Finally, you will take a quick look at a few properties related to the AHU. 


34. Click the AHU to select it in the Level 1— HVAC Floor Plan. 


As previously mentioned, when a family is selected that has MEP connections, they become 


visible. The square with the plus in it (3) represents a connection, and the text next to it 
indicates the size the ductwork needs to be when connecting to the equipment at that 


location. 


The 30"x54" connection is actually on the top of the AHU (Figure 13-3.13). A duct connects 


to the top at this location. 
Other 


516 VA 
208 V 


54" x 30" 


Y 


FIGURE 13-3.13 AHU selected in a plan view 


35. View the AHU’s Instance Properties, via the 
Properties Palette. 


Notice the AHU and connector dimensions are 
adjustable here. Also, notice the types of connections: 


© SA = Supply Air 
e RA = Return Air 
e OA = Outside Air 


36. Save your project. 


FYT: It is possible to get more detailed famtles of mechanical 
equipment from some manufacturers. For an example, take a 
look at McQuay’s website: 
http://www.mcquay.com/bim-files.php. 
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30" x 54" 





54" x 30" 
in 
Properties x 
AHUT al 
AHU-1 
Mechanical Equipment (1) v Edit Type 
| Constraints R A 
Level 
Host Level : Level 1 i 
eT een LT 
Electrical - Loads A 
Panel : men 





Dimensions a 
AHU WIDTH 4' 10" o 
-apyg eo 
ae Oe 
a aoaaa 


SA CONNECTOR WIDTH 4! 6" 


SA CONNECTOR HEIGHT z 6" 


RA CONNECTOR WIDTH i2' 6" 


RA CONNECTOR HEIGHT ‘4 6" 


OA CONNECTOR WIDTH ‘4’ 6" 


OA CONNECTOR HEIGHT  ;2' 6" 


System Classification ‘Other Air, Supply Air, Retur.. i : 





Properties help Apply 


FIGURE 13-3.14 AHU instance properties 
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Exercise 13-4: 


VAV Boxes, MEP Systems and Ductwork 


With the diffusers in place, you will now look at placing VAV boxes and connect ductwork 
between the two. Due to the time involved in laying out the ductwork for the entire building, 
you will only do this to a few rooms so you understand how things work. The Chapter 14 
starter file will have the ductwork for the entire building 1n it. 


Placing a VAV Box: 


i VAV B 
A Variable Air Volume box (VAV) 
terminal unit allows the temperature to 
Flex Duct <a 
be efficiently controlled per room or per S A 


a group of rooms; each VAV box is 
connected to a thermostat, which lets it 
know what the heating/cooling need is. 
The AHU provides fresh air to the VAV 
boxes at a constant temperature, volume, 
humidity, etc. and the VAV box adjusts 
the air volume to meet the needs of the 
various spaces served. VAV boxes are 
typically hidden above the ceiling. You 


b 
can do an internet search (type “VAV 
box”) for more information on variable 


air volume terminal units. 





1. Switch to the Level 1- HVAC Floor Plan. 
Seeing as you know the VAV box will be placed on the floor and not visible in the Ceiling 
Plan view initially, you will work in the HVAC Floor Plan view. In fact, now that the 
diffusers are in the correct location relative to the ceiling grid, you can stay in the plan view 
to place mechanical equipment and draw ductwork. 


2. Zoom in to the Assodate’s Office, Northwestern corner, again. 


3. Select the Mechanical Equipment tool from the Rzbbon. 


a. Click No if prompted to load a tag. 
4. From the Type Selector, select VAV Umit — Fan Powered — Series Flon: 8." 


5. Set the Offset parameter to 8-6" in the Properties Palette. 


6. Press the spacebar as needed to rotate the VAV box. 
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7. Click to place the element as shown in Figure 13-4.1. 


Your model should look similar to Figure 13- 
4.1; the exact location of the VAV box its not 
important. 
































(D) 


8. Select the VAV box. 
9. View its Instance Properties. 


That ts all there is to placing a VAV box. It 
will now show up in sections created by 
anyone on the design team. Next, you will 
place a few more units for more practice. 





PN SS Ps 


10. Use Copy/ Rotate to place seven more 
VAV boxes as shown in Figure 13- 
4.2; move the two in the Exec. Offices 


up 1’-0"; you will have 8 total. 


























FYI: The views Model Graphics Style has been 
set to Shading so the mechanical equipment is 


highlighted better. FIGURE 13-4.1 First VAV box placed 








TIP: Clicking and dragging an element while 
holding the Ctrl key is a quick way to make a copy. Also, selecting an element and pressing the 
spacebar rotates it after it has been placed. 


REMEMBER: You can use the arrow keys to nudge selected elements. 























= 
ip 














FIGURE 13-4.2 
VAV box locations = A: 
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Creating MEP Systems: 


Now that you have the VAV boxes and diffusers placed, you can start to create MEP Systems. 
An MEP System 1s something Revit uses to understand the relationships between the various 
parts of an HVAC system. The term MEP System is specific to Revit and not used in the 
MEP construction industry. 


Below are two examples of an MEP System and what they consist of: 


e AHU-1 (system name) 
o AHU-1 (Parent: Mechanical Equipment) 
oO One or more VAV boxes (Child: elements served by parent) 


èe VAV-1 (system name) 
O VAV-1 (Parent: Mechanical Equipment) 
oO One or more Diffusers (Child: elements served by parent) 


Fi: The terms “parent” and “child” are not Revit terms. They are just introduced here 
to better explain the concept. 


The process of creating a system is fairly simple. You select a “child” element ın the project. 
From the Rzbbon, you select the Create Duct System tool. Next, you give the System a name, and 
add additional child elements and pick the parent element. ‘That ts it. i 

65 


11. Select one of the diffusers in the Assocate’s Office. Duct 
12. Select Modify Air Terminals > Create System > Duct | Create Syete 
from the Rzbbon. 
Create Duct System ? ~*~ 
13. Make the following modifications to the Create system type: | Supply Al v 
Duct System dialog (Figure 13-4.3). AST 
a. System Type: Supply Air [v] Open in System Editor 
b. Name: VAV-1 [oœ || Cancel 


c. Open in System Editor: checked 
FIGURE 13-4.3 Create Duct System 


Revit just created a system named VAV-1. The name is meant to match the name used to 
describe the “parent” element (the VAV box in this case) in the project. The system name 
should not be too generic, making it hard to find later once all the systems are created. 


14. Notice the options on the Rzbbon and Options Bar (see image below). 





























Gey f X 
Remove Select Finish Cancel 
| to System) from System = Equipment | Editing System Editing System 
Select | Properties | Edit Duct System Mode 


Edit Duct System | System Equipment: None Number of Elements: 1 
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15. Click the Add to System button on the Rzbdon (which should already be == 
the default selection). ŝi 

Add 

You are now in the Add to System mode. Thus, you can select the other diffusers To System 


in the room and add them to the VAV-7 system. 


16. Click to select the other three diffusers in the room to add them to the System. 


a. The diffusers will turn from gray lines to black lines when they are selected and 
considered part of the System. 


17. Pick Select Equipment from the Rzbdon. m 
FYT: It is possible to select the equipment from the drop-down iist on the Options Bar, Select 
but the ist can become very long so it is usually easter to select the ttem graphically. Equipment 


18. Select the VAV box ın the same room as the diffusers. 


19. Click Finish Editing System on the Rzbdon. J 
Finish 
Editing System 


You have now created a System! 


20. Create seven more Systems using the same naming convention and 
the numbers provided in Figure 13-4.2. 
a. VATV-6 serves the three small offices to the South. 


b. VAV-7 serves the diffusers 1n the same room with it. 





| Law Office.rt - System Browser ' Bl} Before moving on to the ductwork, you will look at 
Ha (Semsa (aktista) E a feature unique to Revit MEP that allows you to see 
Systems the various systems in a list similar to the Project 


| -E2] Unassigned (148 items) - 
| EJ Mechanical (8 systems) Browser, it is called the System Browser. 

















How Size 





ei Eg Supply Air | | | 
È =l VAV Unit - Fan Pow... | 600 CFM | 15"x 16" | 
eG vav-t | eoocrm| | 21. Select View > User Interface > System 
E Supply Diff.. | 150CFM | 12" 12" | 
[E Supply Diff... | 150CFM | 12"x 12" | Browser. 
-E Supply Diff.. | 150.CFM | 12"x 12" | 
E Supply Diff... | 150 CFM | 12"x 12" | ' 
aE VAV Unit - Fan Pow.. | 290CFM | 19"x 16" You should now see the System Browser on the right- 
m- VAV Unit - Fan Pow.. | 660CFM | 19"x 16" | ; 
ca FF VAV Unit - Fan Pow... | 420CFM | 19°x 16", hand side of the screen. If you expand the items as 
ee-£2) VAV Unit - Fan Pow.. | 480 CFM | 19x 16" | shown in the image to the left, you will see VAV-7 
-EJ VAV Unit - Fan Pow... | 720CFM | 19"x 16" ; . . 
a- VAV Unit- Fan Pow.. | 390CFM | 19"x 16" | and its total CFM, which is based on the values you 
HE VW oit- Fon Pow) AOC E entered into each diffuser (Figure 13-4.5). 
E Piping (0 systems) | | 


E Electrical (0 systems) 

Ultimately, you want the unassigned section to be 

empty so everything is on a System. If your numbers 
do not match the book, you should go back and 
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Adding Ductwork: 


The following information will show how to draw the ductwork shown below. 


This will be an isolated example that has nothing to do with the law office project. 
Duct 


e After selecting the Duct tool, you specify the duct Width, Height and Offset, 
which is the distance off the floor to the center of the duct, on the Options Bar. 


Place Duct | Width: 12" + Height 12" ~ | Offset p o' ~ 
e Next, you pick your first and second points in the model (Figure 13-4.5). 
e While still in the Duct tool, you change the Options Bar settings. 
Place Duct | Width: 3° + Height 3" ~ | Offset p o' + 


e Now pick the third point (Figure 13-4.5 again). Notice the duct transition is 
automatically added. 


e To make the duct go vertical, simply change the Offset (move the cursor back into the 


drawing window momentarily) and then click Apply. A duct will be drawn from the 
third point to the distance entered, above or below. 


Place Duct | Width: 3" ~ Height 8" ~ | Offset 9' 0” ~ 


First Pick Second Pick Third Pick 























FIGURE 13-4.5A Modeling ductwork; plan view 








FIGURE 13-4.5B Modeling ductwork; 3D view 
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Now you will add some ductwork from the VAV box tn the Assocate’s Office to the four 
diffusers. 


22. In the Level 1- HVAC Floor 
Plan view, zoom in to the 
Assoctate’s Office. 


23. Select the VAV box to reveal its 
connectors (Figure 13-4.6). 


24. With the VAV selected, nght-click 
on the 19” x 16” connector. 











14°-7 146" 


Cancel 








Repeat [Duct] 


Recent Commands + 


E Draw Duct $ 
ii Draw Duct Placeholder 


Draw Flex Duct 


Cap Open End FIGURE 13-4.6 VAV box selected 

















Create Miict Sectors 


FIGURE 13-4.7 Right-click on connector 


25. Select Draw Duct from the pop-up menu (Figure 13-4.7). 


The Duct tool is automatically started and the size and offset have been adjusted to match 
the connector size and elevation. 


Place Duct | Width: Height: | Offset 9' 23/4" ~ [ef] | Apply | 
26. Set the Type Selector to Rectangular Duct: Mitered Elbows / Taps. 
27. Change the duct Width to 12” and the Heght to 10” on the Options Bar. 

Place Duct | Width: Height: | Offset: 9' 23/4" ~ [gf] | Apply | 


28. Click a point straight out from the connector, near the end of the diffuser (Figure 
13-4.8). 


29. Click Modify to finish the Duct tool. 


13-31 


Design Integration Using Autodesk Revit 2017 


| 





y 
A 
z 













Click here 
in Step #28 
X 


TA y 


FIGURE 13-4.8 Drawing a duct off of the VAV 





This is the main duct for this room/system. Next you will draw branch ducts that come off 
of the “main” duct and head towards the diffusers. 


30. Select the Duct tool. 
31. Set the Type Selector to Round Duct: Taps. 
Notice the Options Bar changes to show a diameter in place of width and height. 


32. Set the Diameter to 8"; make sure the Offset ts still 9’ 2 3/4". 


Place Duct | Diameter: 3" v | Offset 9' 23/4" + 


33. Click the two points shown in Figure 13-4.9. 


34. Click Modify to end the Duct tool. 
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aS = X< _ 
i 


First pick: at 


center of duct 











FIGURE 13-4.9 Drawing a branch duct 


Next, you will draw another branch duct that turns the corner. Revit will automatically add 
an elbow at the corner, or duct fitting. 


35. Similar to the previous steps, Draw an 8” diameter branch duct by picking, 
approximately, the three points shown in Figure 13-4.10. 


TIP: If you have trouble picking the third point, try clicking a little off center for the atr terminal. 





FIGURE 13-4.10 Drawing a branch duct with an elbow 
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Next, you will mirror the branch ductwork to the other side of the main duct. 


36. Select the branch ductwork, including the round ducts, taps and fittings (Figure 13- 
4.11). 


37. Use the Mirror tool to mirror the selected elements about the center of the VAV 
box. 





FIGURE 13-4.11 Mirrored “branch” ductwork about the VAV box 


The next step will be to draw Flex Duct from the “solid” duct to the diffuser; things work 
best when drawn from in this order. 


38. Select the “solid” round duct the upper-left corner (Figure 13-4.12). 
39. With the duct selected, right-click on the connector icon at the open end. 


40. Pick Draw Flex Duct from the pop-up menu. 
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41. Notice the Diameter is automatically set to 8” on the Options Bar. 


42. Pick at the center of the diffuser. 





a. Make sure you see the special “connector” snap before picking to ensure the 
flex duct gets connected to the duct “system” and is drawn at the right 
elevation. 


FYT: The connector on the diffuser 1s 12°12", so when you connect an 8” diameter flex duct (as in 
this example), Revtt automatically adds a transition fitting between the diffuser and the flex duct. 


43. Select Modify. 
44. Select the flex duct. 
45. View its Instance Properties. 


46. Set the Flex Pattern to Flex. 


47. Repeat the previous steps to add 8” Flex Duct 
to the other three diffusers (Figure 13-4.13). 











FIGURE 13-4.12 Modeling flex duct 





The last thing you need to do to complete this 
system is to add an end cap to the open end of the 
main duct. 


FIGURE 13-4.13 Modeling flex duct 


48. Load the following family: 
a. Family name: Rectangular Endcap 
b. Folder: Duct\Fittings \Rectangular\Caps 


D 
50. Set Click the Cap Open Ends it 


tool on the Rzbbon. Open Ends FIGURE 13-4.14 Endcap 
added 


49. Select the main 12x10 duct. 





‘A cap is added to the open end of the duct (Figure 13-4.14). 
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Now with the system complete, you can select the VAV box and see the total CFM (outlet 
airflow parameter), 600CFM in this case, in the Instance Properties. This is a handy way to 
verify the system is complete. Another good test is to hover your cursor over any part of the 
system and press Tab until the entire system highlights, if you then click, it will select 
everything highlighted. When the entire system never highlights, then something is not 
properly connected. In this case you need to select one of the ducts near the problem area, 
pull its end back and then drag it back to the proper area, looking for the “connection” snap; 
you may even have to delete and redraw some elements. ‘This can be tricky but gets easier 
with experience. 


Now you will repeat the previous steps in order to complete the other ductwork systems. 


51. Add the remaining ductwork at the other VAV box locations: 
Reference Figure 13-4.16. 


b. Make sure you use the duct with “taps” and not “tees.” 


c. All “branch” ducts are 8” diameter Round Duct. 


1. Exception: Break Room should be 10” diameter. 


d. The “main” duct sizes vary; see image. 
52. Save your project. 
With the small amount of information covered in this chapter you can model the remaining 


portion of the buildings HVAC system. However, due to space limitations in this book, you 
will not be expected to do so. 


DESIGN INTEGRATION: If you switch to the cross section created earher in the book, you will 
see the HVAC now added to the view (Figure 13-4.15). Here you can visually see there is enough 
space between the ceiling and the structure. 
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FIGURE 13-4.15 Ductwork now visible in the architectural cross section view 
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FIGURE 13-4.16 Ductwork added from each VAV box to the diffusers 
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Exercise 13-5: 





Plumbing Layout 


This short Exercise will review the Plumbing and Piping tools in Revit MEP. Autodesk has 
done a good job keeping steps similar between tasks. In fact, the steps to model piping are 
identical to laying out ductwork! Therefore, due to this fact and page limitations we will only 
place a water heater and connect piping to the sink in the Break Room. 


The image below shows the entire piping and plumbing system for the law office. This data 
will be available in the Chapter 14 starter file (Figure 13-5.1). 









































Se 5 A 
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SS 
T 
Vent Piping: 
4 under Roof 
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a7 
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° 
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s 
S Sink: Break Rm. 


FIGURE 13-5.1 3D view of law office plumbing system 











Placing the Water Heater: 
1. Start Revit MEP. 


2. Switch to the Level 1 — Domestic Water Floor Plan view. 


3. Zoom in to the Mechanical and Electrical Room 1n the Northeastern corner. 
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4. Select the Plumbing Fixture tool from the Systems tab on the Rzbbon. Q 
5. Select the 40 gallon Water Heater from the Type Selector. Plumbing 
Fixture 


6. Click approximately as shown in Figure 13-5.2 to place the element. 

















© 





©) 


NJ | 


4 
g 
Water Heater 
| 
| 











|. 


FIGURE 13-5.2 Level 1 — Domestic Water Floor Plan; water heater added 






Immediately after the element ts placed, it 1s 
selected. Notice all the connectors available 
(Figure 13-5.3). This one family has the three 
major types of connectors: duct, pipe and 
power. ae 





3" Flue Vent (duct) 
el 3 


F| 


34" Cold Water 





7. Click Modify to finish the Plumbing 
Fixture tool. 


. T ha 5S 

The water heater that comes with Revit is set wo z 
: . . Out 240 V 
to be in the Mechanical Equipment category. The 4500 VA 


one you loaded from the online files has been 
changed to the Plumbing Fixtures category so 
the water heater will show up if the Mechanical Equipments hidden from the domestic water 
plan views; you would not typically want to see all the VAV boxes in this view. Turn the 
Mechanical Equipment category off if you want. 


FIGURE 13-5.3 Water Heater connectors 
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HVAC Project Units: 
Because you did not start from an MEP template, you need to change one setting so you are 
able to create pipes that are smaller than 1” in diameter. on 
ml 
8. Select Manage > Settings > Project Units from the Rzbbon. Project 
Units 
9. Set the Disapine to Piping (Figure 13- 
Project Units x 5.4). 






Discipline: Piping s 
10. Click the button to the right of Pipe 
Size. 
B: 1234.57 FT/100f ee " 
1234.57 psi 
D areka ae ine ee seus 
EE < E Units: Fractional inches Ne 
| 1234.57 cP 
17" Rounding: 
oe AA EI ccm To the nearest 1/f ~ 
volhe ascoc A 1234.6 gal nnn | 
_— VIV LAE erene] 
Pipe Insulation TIMCKess | an ae 
a E 1 234.568 ["] anana Suppress trailing 0's 
1234.57 lbm E p 
meseencencserascsmsccaccsmsoes seer cescmescesscnsces coneccseccscncscncccncces MUPTTTT TTT TTT TT hth = See a y Suppress 0 feet 
Decimal symbol/digit grouping: Show + for positive values 
123,456,789.00 Y L] Use digit grouping 
suppress spaces 
Cancel Help aa 
FIGURE 13-5.4 Project units; HVAC FIGURE 13-5.5 Project units: Format 


11. Set the Rounding to To the nearest 1/4". 


12. Click OK twice to close the open dialog boxes. 


Modeling Piping: 


Now you will run hot and cold water piping from the Mechanical Room to the sink in the Break 
Room. Piping views usually have the Detail Letel set to Medium, as this will make the pipe 
single line (the pipe’s centerline) and the ducts are still two line (actual thickness). Detas/ Level 
of Coarse makes both ductwork and piping single line and Fie makes them both two line. 
Small pipe drawn with two lines bleeds together into one fat line and this also decreases 
model performance. 


13. In the Level 1 — Domestic Water Floor Plan view, select the water heater. 


14. Right-click on the hot water connector (see Figure 13-5.3). 
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15. Select Draw Pipe from the pop-up menu; set the Type Selector to Standard. 


16. Set the Offset to 9’-8" on the Options Bar. 


a. Notice the pipe diameter is automatically set to 7s" because you right-clicked 
on the MEP connector on the water heater to start the command. 


Y | j= Horizont 





Modify | Place Pipe 


Diameter: + | Offset g'g" 














Notice, on the Opizons Bar, that you can specify a slope and Revit will automatically adjust the 
piping in the Z direction, that is, vertically, to maintain the required slope. This is used in 
sanitary and rain leader piping. 


Now you need a vertical pipe up to 9’-8", which is the height the hot water piping will run 
above the ceiling. Revit will automatically draw this vertical pipe for you when clicking away 
from the water heater (1.e., “second pick” in Figure 13-5.6). 


17. Pick points 2 and 3 as shown in Figure 13-5.6; make sure the Diameter is 3/4" and 
the Ofer is still 9’-8" on the Options Bar. 


You now have a vertical piece of pipe that goes from the water heater connector up to 9’-8” 
above the floor. 











i ee 2 
apy / 
fr | 
© ns ae 


Third Pick 


Before picking the 
fourth point, change 


pipe diameter to 1/2” 


FIGURE 13-5.6 Hot water piping added 


18. Set the Diameter to V2" and leave the Offset at 9’-8." 
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19. Pick points 4 and 5 as shown in Figure 13-5.7. 












































Fourth Pick — Exact 


location not important 








as you will adjust it later. 
Generally aligned with 
FIGURE 13-5.7 Hot water piping added sink in break room. 





If you run the Interference Check from the Collaborate tab, you will see that the pipe conflicts 
with the VAV box in the Conference Room (comparing Mechanical Equipment to Piping)! 


Because you do not know the elevation of the hot 


pS AL water connector, it is easier to draw pipe from the 
ff PY, FS OK sink to the pipe you just drew nearby. Another 
/t / >~ // A~. thing to note is that the connector is on a 
Oe W // ~~. / horizontal surface, so the pipe needs to drop down 


Sf vertically and then over into the wall; see image to 
> F the left from the Family Editor. Finally, two 
connectors are provided for the sink drains. 


if y 
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FIGURE 13-5.8 Sink family 


20. Select the sink and then right-click on the hot water connector (Figure 13-5.9). 


TIP: As you likely already know, the hot water is abvays on the left when you are facing the 
SINR. 


21. Click Draw Pipe from the menu. 


22. Change the Offset to 2’-0" on the Options Bar. 
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23. First Pick: pick a point within the interior stud wall, directly to the east of the hot 
water connector. A vertical and horizontal pipe will be drawn. 


24. Change the Offset to 9'-8". REMEMBER: This is the same height as the pipe coming from the water 
heater. 


25. Second Pick: Click the endpoint of the pipe coming from the water heater. (If they do 
not align, follow the next step.) 


26. If the pipe does not align with the pipe coming from the water heater (which it 
probably doesn’t), your second pick should stop short of the previously drawn pipe 
so you can align it first. Use the Align tool to move the previously drawn pipe to 
align with the pipe coming from the sink. Finally, select one of the pipes and drag 
the endpoint over to the other (now aligned) pipe. 


Select the sink and 
then right-click on the 
hot water connector 


Second Pick — at 


endpoint of pipe 


from water heater 


First Pick — over to 
vertical pipe in the 
wall 





FIGURE 13-5.9 Sink piping 


The two horizontal pipes at 9’-8” will automatically clean up, so there will be no joint; when 
a union is needed, it needs to be manually added. Now you will add the cold water piping. 


27. Use the same process to draw the cold water piping (Figure 13-5.10). 


a. Draw cold water from the water heater towards the North exterior wall. This 
will be the entry point for the building’s water; elevation at 10’-0". 


b. Off of the water line just drawn, draw a 4" pipe as shown in Figure 13-5.10, 
heading towards the sink in the Break Room. 


c. Transition to a 1⁄2" pipe next to the hot water transition. 
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The cold water is drawn 4” above the hot water to avoid conflicts when they cross each 
other. Notice, when they do cross, the lower one 1s graphically interrupted (Figure 13-5.10). 
You may have to select the Tee and change it to a Generic Tee via the Type Selector. 
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FIGURE 13-5.10 Cold water piping at 10'-0" 


Below is a 3D view of the piping you have added to your law office project. You would 
continue this process to add drinking fountains, floor drains and the route piping to all 
connections. You should also create systems just like the examples in the HVAC exercise. 
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FIGURE 13-5.11 3D view of piping added to model 


28. Save and back up your work to a flash drive or external hard drive. 
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Connect Into Feature 


Revit MEP provides a tool to help simplify the process of connecting a family to 
a pipe or duct. If a family has a duct or pipe connector Revit will show the 
Connect Into tool on the Rzbbon when that family ID 1s selected. If you select 
this tool, you can then select a nearby pipe or duct to connect to. What you 
select has to match the connector type; for example, if the family has a pipe 
connector you would select a nearby pipe. Revit will then automatically route pipe between 
the two. This may not always give the results desired and will not even work in some 
situations. But when it does work, it saves a lot of time. 


Connect 
Inte 


When you select the Connect Into tool you 
will see the following prompt if the family has 
more than one connector in it (Figure 13- 
5.12). This lets Revit know which connector 
you wish to use within the family. Only 
connectors which do not already have 
anything connected to them will appear in this 
list. 


Select Connector x 


Connector 1: Domestic Cold Water : Round: 1": In 
Connector 2 : Domestic Hot Water : Round : 1" : Gut 


Connector 3 : Sanitary : Round : 1/2" : Out 
Connector 4 : Exhaust Air : Round : 4" 





This tool is a little different than the Generate 
Layout tool which tries to do much more. 
The Generate Layout tool requires the 
elements be part of a Duct system, whereas 

the Connect Into tool does not. See Revit’s 


Cancel 


FIGURE 13-5.12 Prompt related to Connect Into tool 


help system for more on these tools. 


System Browser 


Be sure to take a look at the System 
Browser, View > User Interface > 


Gf) Domestic Hot Water] | 19GPM | 

System Browser, again to see the Ce nay Ve | 
Piping items listed there (Figure 13- jolly Lavatory Wall Mount... |N/A | 1/2" | 
: t ai ; ls Lavatory - Wall Mount... | NZA | 172" | 

5.13). Notice the three categories: i; ide Wa ea. ae Tue 
e Domestic Cold Water ~G Lavatory - Wall Mount... | N/A | 1/2" 
A b is Lavatory - Wall Mount... | NZA | 172" | 
e Domestic Hot Water A Lavatory - Wall Mount.. | N/A| 1/2" | 
R +i Lavatory - Wall Mount... | NAA | 1/2" | 
e Sanitary -U5 Lavatory - Wall Mount.. | NA |172" | 
: Us Lavatory - Wall Mount... | NAA lf2 | 

b Lavatory - Wall Mount... NZA | 1272" 


This is a good way to track total flows 


and validate Revit’s MEP connections. 


Anything listed under Unassigned 1s 
not properly connected. 








System Browser - Law Office (CH12 starter file) x 
View: All Disciplines + E ii 








Systems 


H E Unassigned (73 items) 

a FE] Mechanical (51 systems) 
£7 Piping (8 systems) 
H- A, Domestic Cold Water 
| 6-4, Domestic Hot Water 


-U5 Sink - Kitchen - Double... | 
i oi È l Water Heater: 40 Gallon | 
"bet Sanitary | 

FP) Electrical (0 systems) 


Size 


favo" | 
344" 


Space Name Space Numt 





FIGURE 13-5.13 System Browser; showing piping 
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Self-Exam: 


The following questions can be used as a way to check your knowledge of this lesson. The answers 
can be found at the bottom of this page. 


1. 


2: 


The User Interface (UI) is similar across the Revit “flavors.” (T/F) 


You can use Transfer Project Settings to import various settings from another project 


which is set up the right way. (T/F) 
Modeling piping is very different from ductwork. (T/F) 


In the ductwork view, set the to Mechanical so the architectural walls 
turn gray. 


Ducts will show up as long as they are within the 


Review Questions: 
The following questions may be assigned by your instructor as a way to assess your knowledge of this 
section. Your instructor has the answers to the review questions. 


1. 


2; 


10. 


Everyone on the design team must use the same release of Revit. (T/F) 
You changed the Project Browser to sort by 

Air terminals (i.e., diffusers) can be either hosted or non-hosted. (T/F) 
Selecting several diffusers allows you to change the CFM at once. (T/F) 
Which family did you place that has all three major types of connectors: 
(1.e., pipe, duct and power) 

A View Template always changes the View Scale. (I/F) 

Pressing the spacebar, while placing a component, mirrors it. (T/F) 


A change in was required in order to draw pipe smaller 
than 1” in diameter. 


Duct and pipe elbows and transitions have to be added manually. (T/F) 


Revit MEP Systems are used to understand the relationships between the various parts 
of an HVAC and plumbing system. (T/F) 


SELF-EXAM ANSWERS: 
1-T,2-T,3-F, 4- Discipline, 5 — View Range 
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Lesson 14 
Electrical System 


This chapter will introduce the electrical documentation capabilities of Autodesk Revit. You 
will develop the outlet and power panel layout as well as the lighting design. 


Exercise 13-5: 


Introduction to Revit MEP — Electrical 





The previous chapter introduced the User Interface for Revit’s MEP tools. If you have not 
reviewed that information, you may want to do so now. 


Mechanical, HVAC and plumbing, and electrical engineers work closely together and are 
often in the same office. 


In this chapter you will add the views, content and annotation required to document the 
electrical system. However, similar to the previous chapters, you will not be getting into any 
of the more advanced concepts such as wire sizing and balancing loads at a power panel. 


Starting with Revit MEP 2011, the software can create code compliant panelboard schedules 
using the Demand Factors and Load Classifications functionality. Most building electrical designs 
in the United States are based on the National Electric Code (NEC). There are still things 
Revit cannot do, however; for example, arc flash/short-circuit analysis and point-by-point 
lighting analysis. Other programs are still used for this, such as SKM Power Tools and 
ElumTools. 


WARNING: This is strictly a fictitious project. Although some effort has been made to make the 
electrical design realistic, this system has not been designed by an electrical engineer. There are many 
codes and design considerations that need to be made on a case by case basts. 
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Exercise 13-5: 





Creating Views and Loading Content 


Most of the major MEP setup was done 1n the previous chapter with the Transfer Project 
Standards tool. If you did not do that yet, you should go to Chapter 13 and do so. You will 
set up views in which to model and annotate the electrical aspects of the building. These 
views will be similar to the floor plan views that currently exist for the architectural, 
mechanical and structural plans. 


1. Open the Chapter 14 starter file from the online files (see inside of front cover). 


a. The starter file has a more complete mechanical system compared to what was 
covered in the previous chapter. 


Creating Mechanical Plan Views: 


Next you will create the following floor plan views (using View Template listed to right): 


e Level 1 — Power Floor Plan (Electrical Plan) 
e Level 2 — Power Floor Plan (Electrical Plan) 
e Level 1 — Systems Floor Plan (Electrical Plan) 
e Level 2 — Systems Floor Plan (Electrical Plan) 


Next you will create the following ceiling plan views (using View Template listed): 
e Level 1 — Lighting Plan (Electrical Ceiling) 
e Level 2 — Lighting Plan (Electrical Ceiling) 


After creating each of these views you will apply a View Template, 
which is a way to quickly adjust all the view-related parameters to a 


saved standard. 
Floor Plan 


2. While in the law office project, select View > Create > Plan Reflected Ceiling Plan 
Views > Floor Plan. 
[ay Plan Region 


parsa 


I | 
=- | Area Plan 
| 









3. Uncheck Do not duplicate existing views. 
4. In the New Plan dialog box, select: 

a. Floor Plan Views: Level 1 

b. Scale: 1/4” = 1'-0" 


5. Click OK. 
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Next you will rename the Vzew and apply a Vzew Template. 
6. In the Project Browser, right-click on Mechanical \ Floor Plans \Level 1(1). 
7. Select Rename from the pop-up menu. 


8. Enter: Level 1 — Power Floor Plan. 


FYT: This ts the name that will appear below the drawing when it is placed on a sheet. 
9. Click OK. 


10. Click No to the Rename corresponding level and views prompt 1f you get it. 


View Templates: 


Next, you will apply a Vzew Template to your view so it 1s closer to what is needed for the 
design and documentation of an electrical power plan. 


11. Once again, right-click on Level 1 — Power Floor Plan in the Project Browser. 
12. Click Apply Template Properties... from the pop-up menu. 
13. On the left, select Electrical Plan. 


You are now in the Apply View Template dialog (compare to Figure 14-2.6). Take a moment 
to observe all the settings it has stored and are about to be applied to the selected view, the 
one you right-clicked on. 


Notice the Vzew Scale is set to /s"=1'-0". You know the scale needs to be 1⁄4” = 1-0” and 
you have already set that. You will uncheck the Vzew Scale so it is not included when the 
template is applied. 


14. Uncheck Vzew Scale. 
15. Click OK to apply the Vzew Template. 


Next, you will set up the remaining views. It is expected that you will refer back to the 
previous steps if you need a review of the process. 


POWER USER TIP: A firm template file can have “placeholder” Revit Links loaded 
into wt, one Link for architectural and another for structural. This allows the View 
Templates to consider visibility settings for the inked files as well (e.g., hiding the 
architectural grid lines). When the actual architectural model ts available, the placeholder 
link ts swapped out using the Manage Links dialog and the Reload From tool therein. 
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16. Create the remaining electrical views listed on page 14-2: 
a. Each should be 1/4” = 1-0”. 
b. The View Template to be used is listed to the right, in parentheses, on page 14-2. 


c. Be sure to select Reflected Ceiling Plan when creating the ceiling plan views; 
compare step 11. 


17. Adjust the reflected ceiling plans as follows: 


a. Set the Vzew Properties so the Underlay Orientation is set to Reflected Ceiling 
Plan. 


b. Make sure the Structural Faming category is turned on (1.e., visible). 


The previous step is important in making the view look correct. The ceilings will only show 
up if the Underlay Onentation 1s set correctly in a ceiling plan view. 


Loading Content: 


Now that the electrical views are set up and ready to go, you will load some MEP electrical 
content (1.e., Faves) into the project. The process is identical to how content is loaded 
using Revit Architecture and Revit Structure. This section will just show you how to load a few 
elements. As you work through the rest of this chapter, you will have to load additional 
content, referencing this information if needed. 


18. Load the following content from the Revit MEP library: 


Annotation \ Electrical 
e Electrical Device Circuit.rfa 


e Electrical Equipment ‘Tag.rta 


Electrical\MEP\ Electrical Power\ Distribution 
e Lighting and Appliance Panelboard - 208V MCB - Surface.rfa 
® Combination Starter - Disconnect Switches.rfa 


Electrical MEP\ Electric Power\ Terminals 


e Duplex Receptacle.rfa 
e Lighting Switches.rfa 


You now have the content loaded that will be used to model the electrical system: power, 
systems and lighting. You should only load content that you need, when you need it. Again, 
each family takes up space in the project, making the file on your hard drive larger. 
Additionally, once you start using those components in the project, the file gets even larger. 


At this point in the book, with all the mechanical modeled, your BIM file should be nearly 
28-32MB. 
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19. Save your law office project. 


Spaces versus Rooms: 


Revit’s MEP tools are designed to use Spaces rather than Rooms. Both Spaces and Rooms work 
and behave exactly the same way in a project. The main reason to have two types of “room” 
elements has to do with the fact that most MEP models are 1n a separate file from the 
architectural model because of the size of the project and the engineers working in a 
different office and on a different server. Working over the internet is not an option with 
Revit. 


In a Revit MEP model, the architectural model ts linked in and the link’s Properties are set to 
be “room bounding,” which allows the Spaces to find the walls, floors and ceilings /roofs 
within the link. Then, when the Space has been placed in each room, the Space can 
automatically acquire several of the properties of the linked Room, such as room number, 
room name, area, and volume. 


On the Azalyze tab you will find the Space, Space Separatorand Space Tag tools. Revit 
has a nice feature: once in the Space tool, the Rzbbon has a Place Spaces Automatically 
option. This will add a Space to every enclosed area, even chases, which is required for doing 
heating and cooling load calculations. Any Space not touching another Space is assumed to be 
an exterior wall. 


Once Spaces are placed, you can use the Zone tool, on the Analyze tab, to group Spaces 
together into MEP Zones. This is the same idea as a building being divided into heating and 
cooling zones, by thermostat or furnace. It is then possible to add color to a plan view, 
highlighting each zone for a presentation drawing. 


If the architects rename or renumber a Room, the MEP model will automatically be updated 
when the file is reopened. However, if the architects change layout of an area, you may have 
to add new Spaces or move them around. When a room size changes, the center of the “X?” 
for the Space is what determines which room the Space is 1n. So, if two Rooms are adjusted in 
size, it could be that both Spaces end up in the same Room. 


One of the main reasons for using Spaces in an MEP project is to be able to add Room Tags 
(1.e., Space Tags) which can be moved around so they do not overlap lights and ductwork. 
Spaces also hold engineering data such as total heating and cooling loads and lighting levels. 


See Appendix D for more information on Rooms and Spaces in Revit. 
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Exercise 14-3: 


Panelboard, Power Devices and MEP Systems 


In this exercise you will start laying out power devices (1.e., outlets) and panelboard (e., 
power panels with circuit breakers). The process is similar to the HVAC design; you place 
the components (e.g., outlets and light fixtures), create a system (1.e., a circuit), add 
components to the system, and select a panelboard for the circuit. Once finished, you can 
see the panel and its circuits nicely organized in the System Browser. 


1. Open your law office project using Revit MEP. 


2. Switch to the Level 1 — Power Floor Plan. 


Placing the Panelboard: 


First you will place the panelboard, or power panel, in the Mechanical and Electrical Room. This is a 
face based family that you will place on the wall. 


3. Select Electrical Equipment from the Systems tab (no tag required). 4 
4. Select the Lighting and Apphance Panelboard - 208V MCB - Surface - 400A Electrical 
option from the Type Selector, make sure the placement option ts Place Equipment 


on Vertical Face. 


5. Place the panel as shown in Figure 14-3.1. 

















Panelboard 



































FIGURE 14-3.1 Panelboard placed in Mechanical and Electrical Room 
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Notice the Vzew Template turned off all the ductwork and mechanical equipment to clean up 
the view so the electrical work is more easily read. However, this makes it hard to determine 
where the power panel should go. You cannot see the water heater, the AHU or the piping 
and ductwork. It might be better to leave that information on and make it all shaded gray 
like the architectural/structural. You can do this via the “VV” shortcut and check the 
halftone options to the right of any category. Do not do this now. 


Distribution Systems: 


The next thing you need to do 1s specify the power panel’s Distribution System, which 
determines the types of things that can connect to this panel, such as outlets and lights 
versus high power industrial equipment. 


In the Electrical Settings dialog you will see this is where the various Distribution Systems are 
defined (Figure 14-3.2). Notice the options: Phase, Configuration, number of Wires and Voltage 
information. The electrical settings also allow voltage definitions to be set up with max. and 
min. voltage. It is possible to add and delete systems as needed in this list, allowing a specialty 
firm to set things up correctly in their template for the kind of work they do. 


The only thing you really need to know at this introductory level is that this feature does 
error checking by letting you know if you try to connect an electrical device to a circuit on a 
panel that is not compatible with it, meaning a sub-panel and transformer may be required 
which cost more time and money! 


Electrical Settings 


» Hidden Line 
General 

-~ Angles 

=) Wiring 
Èl- Wire Sizes 


-- Comection Factor 
- Ground Conductors 
` bu Wiring Types 
~~ Voltage Definitions 
: 
=- Cable Tray Settings 
B- Rise Drop 





FIGURE 14-3.2 Electrical settings: Distribution Systems 


6. Select the panelboard you just placed. 
7. Note its Instance Properties via the Properties Palette. 


In the next step you will give the panelboard a name, specify a Distribution System and specify 
the number of circuits in the panel. 
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8. Set the following parameters: 
a. Panel Name: Panel A 
b. Distribution System: 120/208 Wye (can also be set on the Options Bar) 
c. Max #1 Pole Breakers: 42 


Properties x 9. Click Apply to commit the changes to 


Lighting and Appliance Panelboard - 208V MCB - the panelboard. 
Surface v 
100 A 


Now that the panelboard 1s placed and set up 
Electrical Equipment (1) ¥ ce Editlype ~~ properly, you can start placing outlets and light 


eh 


Phasng * * fixtures in the next Exercise. After the 
Phase Created ‘New Construction Li 
systems (1.e., circuits) and assign them to the 


panelboard. 






General 
Mounting ‘Surface 


mH pe 


E E ery sananen E 


Panel Name 





„location oenn M10 It 1s generally possible to do the drafting part 
Electrical - Circuiting a ; 

cdi ticks Fie ee | and not actually create the MEP Systems (i.e. 
“Mains T T000 A “ circuits). However, this generates errors as the 


cose one nese cecccdecbeccetoscasceenesecncccdcosecces ences soccetccneccdcoscuceseucs’ socendecneccesescuscccuscesnccndccnecetencatseccscossaccdcos cusesencds cocci IIE 


i =utmuisuunnuntiunini£: Unassigned system has too many components 


Gan Gee mmmn on it. This warning is related to degraded model 
Circuit Pref performance because Revit 1s constantly trying 
Modifications ee = to cross-reference everything. 

Short Circuit Rating i 

pena 


Number of Wires ‘4 iw 





Properties help Apply 





FIGURE 14-3.3 Panelboard properties 


Placing Devices (1.e., Electrical Fixtures): 


Now you will place several duplex outlets. The outlet families are face based, 
so they can go on any surface and then move with it. This will come in 
handy when you place the outlets on the Recepizon Desk for example, as 1t is 
a custom family. 


10. From the Systems tab, click the Device tool. 


a. Click the down arrow and select Electrical Fixture. 


b. Or, just click the upper part of the slip-button tool; notice 
the icon 1s the same. 


c. See image to the right. cd Nurse Call 


d. Uncheck Tag on Placement (Rzbbon). g Security 


R. Telephone 
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11. Set the Type Selector to Duplex Receptacle: Standard. 


12. On the Rzbbon, the Placement options should be set to Place on Sy 


Vertical Face. 
Place on 


eee Vertical Face 
13. Click to place an outlet on the East wall, as shown in Figure 14-3.4. 


14. Click Modify to end the current command. 


Face based families have the ability to show both 2D and 3D geometry; which one you see 
depends on which view you are in. The plan views show the 2D geometry that is the 
industry standard symbol for an electrical receptacle (1.e., outlet) in plan. This symbol ts 
shown on the face of the wall, rather than in the wall where it would become obscured by 
the lines and hatching of the wall. Elevations and 3D views show the actual face plate, which 
helps to coordinate with other things like windows and cabinets. 








Outlet added 
in Step #13 


Disconnect added 
in Step #18 











FIGURE 14-3.4 Placing an electrical fixture 
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Outlets are placed at a default height above the floor. The Revit-provided family has been 
set up to place the outlet at the standard 18” above the floor (to the center of the face plate); 


this can be changed to comply with other codes and standards. In this case, we want 18” and 
will manually change the few outlets that need to be at a different elevation. 


The outlet you just placed needs to be 48” Above Finished Floor (AFF) to comply with codes 
for outlets in mechanical and electrical rooms. 


15. Select the outlet and change the Eæration to 48” in the Properties Palette. Be sure to 
add the inch symbol so it does not get moved to forty-eight feet above the floor! 


Next you will place the remaining outlets for Level 1, except at the Reception Desk. 


16. Place the outlets approximately as shown in Figure 14-3.5. 


a. ll outlets are Type Standard except in the Tozet Rooms and above the counter 
in the Break Room, which are to be Type GFCI. 


b. All outlets are to be the standard 18” AFF unless noted otherwise. 


c. If another face ts getting in the way when placing an outlet (e.g., Mirror, Admin 
Reception Desk), place the outlet farther down the wall and then use the arrow 
keys to nudge it into place. 


d. The outlet in the center of the Conference Room ts in the floor. 
i. Placement needs to be set to Place on Face. 


it. Place the outlet away from the table and then move it to the center of the 
table; this will ensure you do not place the outlet on the face of the table 
rather than the floor. 


111. In this case, both the face plate and 2D symbol appear. 


Looking at the architect’s interior elevation at 
the Break Room, image to the right, you can 
see the power receptacle is now showing. You 
may have to move a note out of the way for 
clarity. The outlet behind the refrigerator is 
not showing because the view Desczphne 1s set 
to Architectural so the architectural elements 
are not transparent. Seeing the electrical 
fixtures in this architectural interior elevation 
is design integration in action! 
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FIGURE 14-3.5 Power Receptacle locations 


Placing the outlets at the Reception Desk is a little tricky because you cannot see the vertical 
surfaces that you will be placing them on; they are below the countertop. Therefore, you will 
create a temporary, or permanent if you wish, interior elevation looking at the back side of 
the Reception Desk. From here you can place the face based outlets easily, and then adjust the 
elevation via Properties. 


17. Place the outlets at the Reception Desk. (See Figures 14-3.6 to 14-3.8.) 


a. Create an interior elevation. TIP: Point at column when placing the elevation tag on plan. 


b. Place outlets in new elevation view. If you have trouble, try placing them in a 
plan view with the Vzsual Style temporarily set to Wereframe. 


c. Adjust outlet elevation via Properties Palette. 


d. Delete the interior elevation tag, which will also delete the interior elevation 
view from the project. You can skip this step and leave the elevation tag in 
place if you wish. 


e. Make sure Schedule Levelis set to Level 1. 
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Outlet (37%) 


o 


Outlet (18”) 


FIGURE 14-3.6 Outlets to be placed at reception desk 
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FIGURE 14-3.7 Outlets placed at Reception Desk (temporary interior elevation view created) 
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FIGURE 14-3.8 Level 1 Power Floor Plan view; outlets placed at Reception Desk 
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Notice how the outlets show up even though they are below the countertops (Figure 14-3.8). 
In the electrical and mechanical “disciplines,” the architectural and structural elements are 
transparent. 


Next, you will add a disconnect switch for the AHU. This allows the power to be shut off at 
the unit without the need to go to the panelboard. 


18. Using the Electrical Equipment tool, place Combination Starter - Disconnect Suutches: 
208V — Size 1 family on the West wall of the Mechanical/Electrical Room (Figure 
14-3.4). 


a. No tag is required. 
You are now ready to place the Level 2 power devices. 


19. Following the same instructions as Step 16, place the Level 2 outlets as shown in 
Figure 14-3.9. 
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FIGURE 14-3.9 Level 2 power floor plan view; power receptacle locations 
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Next, you need to adjust the Level 1 Power Plan’s Vzew Range so the outlets in the floor 
above do not show up. 


20. Switch to the Level 1 Power Floor Plan view. 


21. With nothing selected and no commands active, Note the View Properties via the 
Properties Palette. 


22. Edit the Vzew Range. 
23. Change the Top Offset to -1’-0"; do not miss the minus symbol. 
The floor outlets on Level 2 are now out of the Level 1 Vzew Range and are therefore no 


longer visible. 


Creating MEP Systems (i.e., Power Circuit): 


In the section you will create an MEP System which is very similar to the process used with 
the HVAC design in the previous chapter. 


24. Zoom in to the Mechanical/ Electrical Room on Level 1. 


25. Select one of the outlets (i-e., electrical fixture) in the Mechanical/ Electrical Room. 





26. With the outlet selected, click the Power tool, within the Create System 
panel, on the Rzbbon. Power 

@) 27. Click Edit Circuit on the E 

| Rzbbon. a 

F. m T Circurt 














You are now 1n_Add to Cinuit mode. 





| | Fi 28. Select the remaining four outlets 
_ shown in Figure 14-3.10. 





| 29. Set the Panel drop-down, on the 
x Al Options Bar, to Panel A (Figure 14- 
| 3.11). 























30. Click Finish Editing Circuit on the 
Rzbbon (1.e., green check mark). 


X 


circuit breaker in the power panel (Panel A). 











l 
| | You have just placed 5 outlets on the #1 


FIGURE 14-3.10 Outlets for circuit #1 © 
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G29 eg Panel: 8 
= Add | Remove Select | Panel A Finish Cancel 
_|||to Circuit| from Circuit Panel Editing Circuit Editing Circuit 
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Properties = r 


FIGURE 14-3.11 Power circuit; Rzbbon and Options Bar settings 


31. Select one of the outlets again and view its Instance Properties (via the Properties Palette). 


a. Notice the Paneland Circuit are now listed. 


You will now add the remaining outlets to circuits. In the next exercise, you will also add the 
light fixtures to power circuits (1.e., MEP Systems) as well. 


32. Following the previous step, create circuits in the order of the numbers shown; see 
Figures 14-3.12 and 14-3.13. 


a. See Step #34 after 
creating the second 
Power System. 
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FIGURE 14-3.12 Level 1 circuit numbers 
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FIGURE 14-3.13 Level 2 circuit numbers 204 | = he 


By default, Revit will select the next circuit available for you when creating a Power System. In 
our case we want to reserve all the even numbered circuits for the lighting system. So when 
you create the second Power System and Revit places it on Ciruit number 2 in Panel A, you will 
need to manually move it to Czrwit 3. The following steps show how to do this. 


33. 


34. 


35. 


36. 


Sl: 


38. 





After creating the second Power System, select Panel A. 
Click Create Panel Schedules >Use Default Template ioe ae 
on the Rzbbon. | nid 
Click in one of the “cells” for Czruit 2. mg Chois a 
Click the Move Down button from the Ribbon. 


Click the Move Across button. TIP: Use Move To in place of Move Down/ Across. 


Erase the Space Name/Number under Cirmit Description and then close the Panel 
Schedule view (Figure 14-3.15). 
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FIGURE 14-3.14 Editing circuit location for Panel A 


The circuit is now moved from 2 to 3 (Figure 14-3.15). Notice the panel has 42 circuits, 
which you specified in the Panel A Properties. 





= 
Branch Panel: Panel A 

Location: Volts: 120/208 Wye ALC. Rating: 

Supply From: Phases: 3 Mains Type: 
Mounting: Surface Wires: 4 Mains Rating: 1004 
Enclosure: Type 1 MCB Rating: 1004 

Notes: 
CKT Circuit Description Trip | Poles A B C Poles | Trip Circuit Description CKT 


E T S TSO Cd) | 
[a E T E oT CC 
E TT 








FIGURE 14-3.15 Circuit moved from slot 2 over to 3 


The panel schedule can be accessed again via the Project Browser, under the Hy 
Panel Schedules header, or by selecting the panel in the model and clicking the Edit 
Edit Panel Schedule tool on the Rzbbon. Panel Schedule 


This concludes the basic introduction to placing outlets, power panels and then creating 
circuits on the power panel for the outlets. 


39. Save your project. 
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Exercise 14-4: 





Light Fixture and Light Switch Layout 


In this exercise you will place the light fixtures and create MEP Systems to specify which 
circuit specific lights are on. 


1. Open your law office project using Revit MEP. 


Placing Light Fixtures: 


If you recall, you started your project from a Revit Architecture template. This template has 
2x4 and a recessed can light fixture preloaded 1n it. Unfortunately, these families are not the 
same as the ones that come with Revit MEP; the parameters are slightly different. Also, the 
Revit Architecture families are ceiling hosted, whereas the Revit MEP light fixtures are face based 
families; Revit MEP content is standardized on face based content because it ts the only type 
of “hosted” family that works when the architects model is linked in, not in the same model 
as iN our case. 


E 





















First, you will delete famižes not needed from the projectand |5% Browse law Office mvt 
then load the correct ones from the Revit MEP content Tendoi Tiig 
library. 





[+] 


[+] 


Conduits 
Curtain Panels 


CSAs 


| Curtain Systems 

|} Curtain Wall Mullions 
H- Data Devices 

H- Detail Items 

H- Doors 

H- Duct Fittings 


[+] 


[+] 


2. Expand the Families section in the Project Browser. 


3. Expand the Lighting Fixtures section (Figure 14- 
4.1). 


H- Duct Insulations 
H- Duct Linings 


H-H- 


Duct Systems 
Ducts 
Electrical Equipment 


4. Right-click on the Downkght and Troffer families 
(separately) and select Delete to remove them from 
the law office project. 


Electrical Fixtures 


Flex Ducts 
Flex Pipes 


[+] 


Floors 


[+] 


Furniture 


(1-4) Ge) Ge 


The two families and their Types are now removed from the 
project. You may do this with any family that is not required 
in your project. This can reduce the project file size and 
reduce errors. Do not delete any other families at this time. 


Furniture Systems 
Generic Models 


Lighting Devices 
H- Downlight - Recessed Can 
H- Troffer Light - 2x4 Parabolic 
Mechanical Equipment 





=] 


m 


E 


Parking 


5. Load the following families from the Revit MEP 
content library: 


a. Lighting\MEP\ Internal: 
i Downlight — Recessed Can 
i. Troffer Light — 2x4 Parabolic 


Pattern 


[+] 


|--- Pipe Fittings 


[+] 


|--- Pipe Insulations 


[+] 


Pipes 


[+] 


|--- Piping Systems 


[+] 





)}- Planting 


[+] 


FIGURE 14-4.1 
Project Browser; 
Families\ Lighting Fixture section 
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You are now ready to begin placing light fixtures. This will be done in the Level 1 - 
Lighting Plans. The 2x4 light fixture will actually snap to the ceiling grid, making it easier 
to place. The architectural light fixture does not snap to the ceiling grid. 


6. 


i 


10. 


11. 


12. 


13. 


14. 


Next you will place the rest of the 2x4 
fixtures on Level 1. 


A nice thing about face based light 
fixtures, compared to cecdng-hosted, 1s that 
they can be placed on any face, not just a r 
ceiling. In your back stair, you will be 
placing the fixture on the “face” of the 
underside of the floor above. Also, 
ceiling-hosted content does not work 


when the architectural model ts linked in. (c )— | 


Open the Level 1 — Lighting Plan view (which is a reflected ceiling plan view). 
Zoom in to the Assowates Office in the Northwestern cornet. 


In the view’s Properties, double-check the following: 


a. Visual Graphics Style: Hidden Line (via Graphie Display Options) 


b. Underlay Orientation: Reflected Ceiling Plan 
c. View Range: Cut Plane = 7’-6" g 
Select the Lighting Fixture tool from the Systems tab on the Rzbbon. Lighting 
Fixture 


Select Troffer Light — 2x4 Parabolic: 2'x4' (2 Lamp) — 120V from the Type 
Selector. 


Click Place on Face from the Placement panel on the Rzbbon (no tag required). 


Move your cursor within the office, and then press the spacebar (on the keyboard) 
to rotate the fixture 90 degrees. 


Place the fixture as shown in Figure 14-4.2. 
a. Make sure the fixture G) 
“snaps” to the grid before 


placing it; you may need to 
zoom in more. 

















Place the other three fixtures 
shown in Figure 14-4.2. 











Od) 
X 














X 















































J: 


FIGURE 14-4.2 Light fixtures placed on Level 1 


| mP 


| 








| 
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An important thing to know about faced based families is that you can Copy them from 
one room to another. If you do, the copied light fixture will become associated to the new 
ceiling if it is at the same height. If the light 1s copied to a location without a ceiling, or the 
ceiling is at a different height, it will become “not associated” meaning it has no Host. It ts 
possible to select the light and use the Pick New tool and select a new host. 


15. Place the remaining 2x4 light fixtures on Level 1 as shown in Figure 14-4.3. 


a. Load and use Ceitng Light — Linear Box: 1'x4'(1 Lamp) — 120V in the North 
stairwell. 


b. Select each of the floor mounted outlets visible from Level 2 and then right- 
click and pick Hide in View > Elements. 


c. In the Mechanical/ Electrical Room: 
i Load and use the following family: 
Strip Lighting Fixtures: 4' 1 Lamp — 120 
ii. Be sure to place the fixtures between the bar joists. 






















































































==. 





FIGURE 14-4.3 Level 1 light fixture locations 
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As you can see in the previous image, it 1s nice to have the bar joists visible when you can 
place the light fixtures so they will not conflict in rooms with no ceilings. It is rather odd that 
the bar joists are visible within the 2x4 light fixtures that are placed in ceilings (when a joist 1s 
directly above the fixture). This would be helpful if there was not enough space between the 
ceiling and the bar joist, but not in our case as we have plenty of room. 


16. Place the Level 2 light fixtures as shown in Figure 14-4.4. 


a. 
the Custodian’s Room. 


. Turn off the Visibility for the 
REMINDER: Check “Architecture 


stairwell lights. 


Use Cetäng Light — Linear Box: 


1'x4'(1 Lamp) — 120V in the North stairwell and 


Furniture Systems and Specialty Equipment categories. 
discipline.” 


Adjust the Top Offset and View Depth to 1'-0" in the Vzew Rage to place the 
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FIGURE 14-4.4 Level 2 light fixture locations 
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Now that you have all the light fixtures placed, you can connect them to circuits and light 
switches. First, you will place the light switches and then create the MEP Systems. 
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Placing Light Switches: 


Now you will place the light switches. This is similar to placing the outlets. A rectangle will 
show up in the correct location in an elevation, but a symbol will show up in the plan view. 
If you recall, the Cut Plane for the ceiling plans 1s 7'-6”, which 1s above the 7’-0” tall doors. 
Therefore, the doors do not appear in the Lighting Plan view. You will change this so the 
doors do show up as they are needed when placing light switches; they are typically on the 
latch side of the door. Additionally, if you want the light switches to show up in the Ceiling 
Plan view, the Cut Plane needs to be below the lowest light switch. ‘The default light switch 
elevation is 4’-0". Therefore, you will change the Cut Plane to 3’-6". 


17. Change the Cut Plane to 3'-6" for both Ceiling Lighting Plans. 


18. Turn off the Casework, Furniture, Furniture Systems, Specialty Equipment and Structural 
Framing categories to hide unnecessary information. 


You should now be able to see the doors. 


19. In the Level 1 Lighting Plan view, select Systems > n 
Electrical > Device (drop-down) > Lighting grung 


20. Set the Type Selector to Lighting Suziches: Single Pole (load the family if needed). 

















21. Click on the wall (in the Assocate’s Office) 
near the door to place the light switch as 
shown in Figure 14-4.5. 














You now have a light switch at 4’-0" above the 
floor. Now you will place the remaining light 
switches on Level 1. 











22. Place the remaining light switches on Level 
1 per Figure 14-4.6. 





a. All are to be Single Pole at the 
default 4’-0" AFF. Exception: The 
switch near the main entry and the 
two near the North stair (the back 
door) are to be Three Way type 
switches. 






























































FIGURE 14-4.5 Level 1 light switch placed 


23. Place the light switches on Level 2 per Figure 14-4.7. 
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NOTE: The light switches are shown 
larger and darker in the image to 
make them easter to see. 
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FIGURE 14-4.7 Level 2 light switch locations; Three Way marked with arrow E A a | 
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Creating MEP Systems (i.e., Power Circuit): 
Now you will create the power aruits for the light fixtures. © 


24. Zoom into the Level 1 Assoaate’s Office (lighting plan). Power 


25. Select one of the light fixtures and then click the Power tool on the Rzbbon. 


26. Select the Edit Circuit button. 5 
27. Select Panel A from the Pane! drop-down list on the Opions Bar. Edit 
Circurt 


28. With the Add to Circuit option selected on the Rzbbon, select the light fixtures 
shown in Figure 14-4.8. 


29. Click Finish Editing Circuit on the Rzbdon. 
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FIGURE 14-4.8 Level 1 light fixtures to go on circuit #6 


If you hover over one of the light fixtures you just placed on a circuit and then press the 
Tab key on the keyboard, you will see several dashed arcs indicating which fixtures are on a 
circuit, as shown in Figure 14-4.8. If you then select the fixture, you can convert the 
temporary dashed arcs to Wires, which are lines that represent real wires the electrical 
contractor will install. 
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30. Per steps previously covered, move the new circuit to slot number 6 on Panel A. 
TIP: Select the panel in plan and then click the Edit Panel Schedule tool on the Ribbon. 


31. Create the remaining circuits for Levels 1 and 2 based on the circuit numbers shown 
in Figures 14-4.9 and 14-4.10. 


a. Circuiting fixtures on different levels: ‘The lights in the Leve/ 2 stair shaft are 
on the same circuit as a few fixtures on Level 7. While in Edit Circuit mode on 
Level 1, simply switch to Leve/ 2, click the Add to Circuit button on the Rzbbon 
and select the desired lights on Leze/ 2. 


TIP: If you need to edit a circuit again after ut has been created: Select a ght fixture already on the 
circuit and then, on the Electrical Circuits contextual tab on the Ribbon, select Edit Circuit. 
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FIGURE 14-4.9 Level 1 light fixture circuit numbers 


As you can see, many more light fixtures can go on a circuit than can outlets. This is, of 
course, due to the electrical load placed on each, plus the fact that lights are a fixed load that 
can be accurately anticipated, whereas outlets can have many variations in load, like an 
electrical pencil sharpener versus an air conditioner. Revit will give a warning when the load 
on a circuit reaches capacity; try adding all the lights on Level 2 until you get the warning, 
and then Undo. 
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FIGURE 14-4.10 Level 2 light fixture circuit numbers 


Creating MEP Systems (i.e., Switch System): 


The final step in setting up the lighting system 1s to tell Revit which light fixtures are 
controlled by which light switches, or lighting device. The light fixtures on a circuit do not 
correlate to the lights controlled by a light switch. A circuit can support the operation of 
several rooms’ worth of light fixtures, but each room typically has its own light switch. 


32. On the Level 1 Lighting Plan, tn the Assocate’s Office Northwestern corner, select 
one of the light fixtures. 


33. Select the Switch button on the Rzbbon. k 
Switch 
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34. Select Edit Switch System from the Rzbdon. E 


35. With Add to System highlighted on the Ribbon, pick the other three gyiack Sistem 


light fixtures in the room. 
Ly 


36. Click on the Select Switch button. Select 
Switch 
37. Select the light switch in the same room as the light fixtures. I 
38. Click Finish Editing System. Finish 
Editing System 


=, Ws e e 


| ro You have now told Revit which light switch 


ok | controls the lights in the Assowate’s Office. If 

OB you hover over the light switch and then 

TA press the Tab key, you can see which lights 
are controlled by that switch (Figure 14- 


BE se 





Py of Next, you will assign light switches to the 


remaining fixtures in the building. 


oe R FYI: Revit does not yet have the ability to manage multi 


TA switch systems such as three way or different bulbs nithin 


the same fixture. This must be managed manually with 


HHH A Shared Parameters (not covered in this text). 
Lİ 


m 


FIGURE 14-4.11 Light switch “connected” to lights 

















39. Create a Sitch System for the remaining light fixtures in the building. Use your own 
judgment to decide which switches control which light fixtures. 


Interference Check: 


If you laid things out exactly as prescribed in the text, you will soon find there is a big 
problem. All the light fixtures were placed without coordinating the location of the HVAC 
diffusers. Many of the lights and diffusers overlap. It would have been best to have the 
diffuser Visibilty turned on, but the Vzew Template you used turns them off. You will use a 
Revit feature called Interference Check to reveal this hidden problem. This feature can be used 
to compare other categories as well, such as ducts and beams. 
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40. Select Collaborate > Coordinate > Interference 


Check > Run Interference Check. 


me Run Interference Check 


41. Select Lighting Fixtures on the left and Air Terminals on the right (Figure 14- 


Interference Check x 
Categories from Categories from 
Current Project k | 


Current Project ww 








Air Terminals Air Terminals 


Casework Casework 
Ceilings Ceilings 
Columns Columns 


Curtain Panels 
Curtain Wall Mullions 


Curtain Panels 
Curtain Wall Mullions 


Doors Doors 
Duct Fittings Duct Fittings 
Ducts Ducts 


Electrical Equipment 


C Electrical Equipment 
Electrical Fixtures 


Electrical Fixtu res 


Flex Ducts Flex Ducts 
Floors Floors 
Furniture Fu rnitu re 


y Furniture Systems ooo Furniture Systems 
_ Generic Models _ Generic Models 
Lighting Fixtures 


Mechanical Equipment 


Lighting Fixtures 
Mechanical Equipment 





OOO) OOO) 8) 0) 0) 0) 0) 0) 0/0) 0/0) 0)0)0) 0) 0)o}o0 
Oooododdodldjdooldaliojoojolojolciog 





Pipe Fittings Pipe Fittings 
Pipes Pipes 
Plumbing Fixtures Plumbing Fixtures 
Railings Railings 

| Roofs i Roofs y 

Selection Selection 
| m | me | | a || noe | 
| OK | Cancel | 








FIGURE 14-4.12 Interference Check dialog 


43. Click the Close button. 


Interference Report 


Next, you will turn on the Azr 


42. Click OK to start the collision 
detection process. 


Revit will show the results of the 
Interference Check (Figure 14-4.13). Each 
air terminal that conflicts with a Zght 
fixture is listed here. Expanding each 
will reveal the light fixture that is in 
conflict with it. With a listed light 
fixture or air terminal selected, you 
may click the Show button and Revit 
will switch to an appropriate view and 
zoom in on the element in question! 
When selected in the list, the element 
will highlight in the model, which 1s 
great if it is visible on the screen. Try 
it. 


Group by: Category 1, Category: ~ 
Terminal category and set it to be a = ; 
: ‘ essage 
halftone so the 4ght fixtures remain a jlighting Pictures 


prominent in the Lighting Plan 
view. 


=)... Air Terminals 


Air Terminals : Supply Diffuser: 24 x 24 Face 12 x 12 Connection - Mark 
A: id 361300 


__ Lighting Fixtures : Troffer Light - 2x4 Parabolic: 2'x4'(2 Lamp) - 120V - 
Mark 2: id 439869 


44. ‘Type VV in the Level 1 
Lighting Plan view. 


£ Air Terminals l 
Air Terminals : Supply Diffuser: 24 x 24 Face 12 x 12 Connection - Mark 
A: id 361336 


: Lighting Fixtures : Troffer Light - 2x4 Parabolic: 2'x4'(2 Lamp) - 120V - 
Mark 3: id 439943 


45. Check the Air Terminal 
Category. 


Created: 
Last Update: 


Show 


H- Air Terminals 


— DS eH con sempre: con sore Me 


Sunday, March 27, 2016 4:38:34 PM 


Note: Refresh updates interferences listed above. 


Export... Refresh Close 


FIGURE 14-4.13 Interference Check results 
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46. Check the Halftone option to the right of the Azr Terminal category. 

47. Repeat these steps for the Level 2 Lighting Plan view. 

48. Reposition any air terminals that are in conflict with the light fixtures. 
The flex duct 1s forgiving when air terminals are repositioned. Setting the air terminals to be 
halftone allows the light fixtures to stand out 1n the lighting floor plan but maintain 


coordination. The image below shows the corrected lighting plan. The light fixtures have a 
custom tag which lists the fixture’s circuit number and type. 
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FIGURE 14-4.14 Corrected Level 2 lighting plan 


That concludes the exercise on placing light fixtures, light switches and creating systems for 
them. ‘The starter file for the next chapter will have tags added to each light fixture; it is a 
custom tag that lists the fixture Type and Czmuit number. 


49. Save your project! 
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Exercise 14-4: 


Systems Layout 


This short exercise will review the placement of system devices: data and phone in this case. 
Many phone systems are now VoIP (Voice over IP), which means they use the same 
connection as the computer network system. Therefore, in this case you will only place data 
devices. If you wanted to schedule the telephone system separately, you could load the 
telephone device families and place them and just consider the data type connections. 


1. Open your law office project. 
2. Switch to the Level 1 — Systems Floor Plan view. 


3. Type “VV” and make the following changes: 
a. Lighting Fixtures category Iniiscble 
b. Electrical Fixtures set to Halftone 
c. Laghting Deices set to Halftone 
The power devices, or outlets, are on the Electrical Fixtures category and the light switches are 


on the Lighting Detices category. Making these categories halftone allows them to be visible, 
and coordinated, but remain background information on the systems plans. 


4. Repeat Step 3 for the Level 2 Systems Floor Plan view. 
5. Zoom in to the Assowate’s Office in the Level 1 — Systems Floor Plan view. 
Next, you will place a data device near each of the desks and on the East wall. 


6. Select Systems > Electrical > Device > Data. fm] Data 


Revit os 
7. Click Yes to load a Data Derice 


family (Figure 14-5.1). No Data Devices family is loaded in the project. 
Would you like to load one now? 


8. Load 
Electrical\ MEP \Information 
and Communication \ Yes No 
Communication \Data 
Outlet.rfa. FIGURE 14-5.1 Prompt to load content 


a. Click No to load a tag, if prompted. 
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ee 
9. With Place on Vertical Face selected on the Pavement panel, add the three data 
outlets as shown in Figure 14-5.2. 


TIP: Be sure to zoom in and place the device on the wall and not on the face of the furniture. 


a. Data devices are placed at a default 18” above the floor like the power devices 
are; this can be changed via Instance Properties. 























£ — l ! 


T a 
hr 4 








FIGURE 14-5.2 Three data outlets placed on walls 


10. Using the process just covered, place outlets throughout the building in the Systems 
Floor Plan views. 


11. You should open the Power Floor Plan views, make the Data Dezices halftone and 
hide the light fixtures. 


12. Save and back up your work. 
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Self-Exam: 


The following questions can be used as a way to check your knowledge of this lesson. The answers 
can be found at the bottom of this page. 


1. 


2, 


The electrical devices are face based in Revit MEP. (T/F) 


Electrical devices placed in the electrical views will not automatically show up in the 
architect’s views. (T/F) 


Revit helps manage circuits in the power panels. (T/F) 
The mechanical and electrical models have to be in separate files. (T/F) 


What feature allows you to look for conflicts in your model: 


Review Questions: 
The following questions may be assigned by your instructor as a way to assess your knowledge of this 
section. Your instructor has the answers to the review questions. 


1. 


10. 


The Distribution System is used to determine which elements can connect to which 


power panels. (T/F) 


Mechanical and electrical engineers use the MEP “flavor” of Revit. (T/F) 
Face based devices can only be placed on walls, not floors. (T/F) 
Revit Architecture uses Rooms and Revit MEP uses Spaces. (T/F) 


Deleting unneeded content from the project is recommended to keep file size down 


and reduce errors. (T/F) 


The light fixtures you placed in this chapter will not move with the ceiling, similar to 


the air terminals. (T/F) 

The electrical View Templates are perfect as is. (T/F) 

A Panelboard has several limitations related to code compliance. (T/F) 

Revit MEP automatically places an outlet on a circuit when it is placed. (T/F) 

The various MEP devices have a default elevation they are placed at when 1n a plan 


view. (T/F) 


SELF-EXAM ANSWERS: 
1-T,2-F,3-T,4-F,5-— Interference Check 
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Lesson 15 
Site and Renderings 


In this chapter you will take a look at Revit’s photorealistic rendering abilities as well as the 
basic site development tools. Revit has a rendering technology called Autodesk Raytracer. 
Additionally, Autodesk offers several high-end rendering programs like Autodesk Showcase, 
Autodesk 3DS Max, Autodesk 
Maya which work with Revit 
models in various ways, and the 
integration options improve 
with each new release. 









Exercise 15-1: 





This lesson will give the reader a quick overview of the site tools available in Revit. The site 
tools are not intended to be an advanced site development package. Autodesk has other 
programs much more capable at developing complex sites, such as AutoCAD Civil 3D 2017. 
This program is used by professional Civil Engineers and Surveyors. The contours generated 
from these advanced civil CAD programs can be used to generate a topography object in 
Revit. 


In this lesson, you will create a topography object from scratch; you will also add a sidewalk. 


Once the topography object (the topography object, or element, 1s a 3D mass that represents 
part or all of the site) is created, the grade line will automatically show up in building and wall 
sections, exterior elevations and site plans. The sections even have the earth pattern filled in 


below the grade line. 


As with other Revit elements, you can select the object after it is created and set various 
properties for 1t, such as Surface Material, Phase, etc. One can also return to Sketch mode to 
refine or correct the surface. This is done in the same way most other sketched objects are 
edited: by selecting the item and clicking Edit on the Options Bar. 
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Overview of Site Tools Located on the Ribbon: 






e H a- 2-A 0A -9x Ap =| Project3 - Floor Plan: Level 1 
== | Architecture Structure Syst Insert o; ate Analyze Massing & Site Collaborate View Manage Add-Ins Modify ©- 


J GOBSUS A 4 M S 








Show Mass In-Place Place Curtain Roof Wall Floor | Toposurface Site Parking Property 
by View Settings Mass Mass | System Component Component Line 


Select ¥ Conceptual Mass Model by Face Model Site u Modify Site 





Properties 


enai A nT TO T a ee 





Below 1s a brief description of what the site tools are used for. After this short review you 
will try a few of these tools on your law office project. 


Toposurface: Creates a 3D surface by picking points (specifying the elevation of each point 
picked) or by using linework, within a linked AutoCAD drawing, that were created at the 
proper levels. 


Subregion: Allows an area to be defined within a previously drawn foposurface. The result is an 
area within the soposurface that can have a different material than the ‘oposurface itself. The 
subregion 1s still part of the soposurface and will move with it when relocated. If a subregion 1s 
selected and deleted, the original surface/properties for that area are revealed. 


Split Surface: This tool is similar to the Subregion tool in every way except that the result 1s 
separate surfaces that can intentionally, or accidentally, be moved apart from each other. If a 
split surface is selected and deleted, it results in a subtraction or a void relative to the original 
toposurface. 


Merge Surfaces: After a surface has been split into one or more separate surfaces, you can 
merge them back together. Only two surfaces can be merged together at a time. The two 
surfaces to be merged must share a common edge or overlap. 


Graded Region: This tool is used to edit the grade of a /oposurface that represents the existing 
site conditions and the designer wants to use Revit to design the new site conditions. This 
tool is generally only meant to be used once; when used it will copy the existing site 
conditions to a new Phase and set the existing site to be demolished in the New Construction 
Phase. The newly copied site object can then be modified for the new site conditions. 


Property Line: Creates property lines (in plan views only). 


Building Pad: Used to define a portion of site to be subtracted when created below grade 
(and added when created above grade). An example of how this might be used is to create a 
pad that coincides with a basement floor slab which would remove the ground 1n section 
above the basement floor slab (otherwise the basement would be filled with the earth fill 
pattern). Several pads can be imposed on the same /oposurface element. 
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Parking Component: These are parking stall layouts that can be copied around to quickly lay 
out parking lots. Several types can be loaded which specify both size and angle. 


Site Component: Items like benches, dumpsters, etc., that are placed directly on the 


toposurface, at the correct elevation at the point picked. 


Label Contours: Adds an elevation label to the selected contours. 


FYT: Contours are automatically created based on the toposurface. 


Site Settings: 


The Szte Settings dialog controls a few key project- 
wide settings related to the site; below is a brief 
description of these settings. 


The Site Settings dialog is accessed from the arrow 
link in the lower-right corner of the Model Site 
panel. You should note that various tools under the 
Settings menu affect the entire project, not just the 
current view. 


Contour Line Display: This controls if the contours 
are displayed when the żoposurface is visible (via the 
check box) and at what interval. If the Intena/1s set 


to 7~0” you will see contour lines that follow the 


Site Settings x 


Contour Line Display 


[4] At Intervals of: | 10° 0" 


Additional Contours: 


Passing Through Elevation: | 0' 0” 


Stop | Increment | Range Type 
10 0" +1000 0:1' 0" ‘Multiple Values ‘Secondary Contours | 


| : ' : iM 









Subcategory A 








Insert Delete 
Section Graphics 
Section qut material: Elevation of poche base: 
Property Data 
Angle Display: Units: 
Degrees from N/S “| | Degrees minutes seconds v 
C x cat] |e 


ground’s surface and each line represents a vertical change of 1’-0" from the adjacent 
contour line (the contour lines alone do not tell you what direction the surface slopes in a 
plan view; this is where contour labels are important). The Passing Through Elevation setting 
allows control over where the contour intervals start from. This is useful because architects 


usually base the first floor of the building on elevation 0’-0" (or 100’-0") and the surveyors 


and civil engineers will use the distance above sea level (e.g., 1009.2’), so this feature allows 
the contours to be reconciled between the two systems. The Additonal Contours section 
allows for more “contour” detail to be added within a particular area (vertically); on a very 


large site you might want 1-0” contours only at the building and 10’-0" contours everywhere 
else. However, this only works if the building ts in a distinctive set of vertical elevations. If 
the site is relatively level or an adjacent area shares the same set of contours, you will have 


undesirable results. 


Section Graphics: This area controls how the earth appears when it is shown 1n section (e.g., 
exterior elevations, building sections, wall sections, etc.). Here is where the pattern is selected 
that appears in section; the pattern is selected from the project “materials” similar to the 
process for selecting the pattern to be displayed within a wall when viewed in section. The 
Elevation of poche base controls the depth of the pattern in section views relative to the grade 


line. 
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Property Data: This section controls how angles and lengths are displayed or information 
describing property lines. 


Creating Topography in Revit: 
1. Open your law office project. 


a. Or use the Chapter 15 starter file from the online files provided. 


2. Switch to the Site Plan view. 


a. Adjust the category visibility so your view matches Figure 15-1.1. Also, set the 
Detail Level to Fine. 


Here you will basically see what appears to be 
a roof plan view of your project (Figure 15- 
1.1). This view has the visibility set such that 
you see the project from above, and the 
various “site” categories are turned on so they 
are automatically visible once they are created. 
Next, you will take a quick look at the Vzew 
Range for this view so you understand how 
things are set up. 

















Sh 
a 














FIGURE 15-1.1 Site Plan view 








3. Click Modify to ensure nothing is selected in the model and no commands are active 
so the Vzew Properties are showing 1n the Properties Palette. 


4. In the Properties Palette, scroll down and select Edit next to Vzew Range. 


Here you can see the site 1s being 


View Range pas 
K f 
viewed from 200° above the first floor aes. 
level, so your building/roof would 
3 
Top: Associated Level (Level 1) ~ Offset: | 200° O° 

have to be taller than that before it SEAN 
would be “cut” like a floor plan. The Cut plane: Associated Level (Level 1) offset: 
View Depth could be a problem here: iiis E ee ¢ a 
on a steep site, the entire site will be 
seen if part of it passes through the nee 
specified Vzew Range. However, items Level: Level Below ~| Offset: | 0' O° 


completely below the Wzew Range will 


a0 Learn more about view range 
not be visible. 


<< Show Apply Cancel 


FIGURE 15-1.2 Site Plan view range settings 
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5. In the Vzew Depth section, set the Leve/ to Unlimited. 
This change will ensure everything shows up on a steeper site. 


6. Click OK. 


You are now ready to create the site object. The element in Revit which represents the site 1s 


called toposurface. 


TIP: Structural engineers can use the Toposurface tool to model ledge rock, which would ad in 
determining how deep foundations need to be. 


7. Select Massing & Site > Model Site > Toposurface from EY 
the Ribbon. Toposurface 
By default, the Place Point tool is selected on the Rzbbon; you are now in Sketch mode. This 
tool allows you to specify points within the view at various elevations; Revit will generate a 
3D surface based on those points, so the more points you provide, the more accurate the 
surface. Notice, on the Opions Bar (Figure 15-1.3) that you can enter an E/evation for each 
point as you click to place them on the screen. 


Modify | Edit Surface | Elevation Q' 0" Absolute Elevation ¥ 










FIGURE 15-1.3 Options bar for Toposurface tool 


What elevation should I enter on the Options Bare? 


l 
Vo 





















































SAAE 

ooo 
it a _ Rooi a The elevation you enter for each point 

ad f should relate to the Lere! Datums setup in 

LA A es ; 

HH your project; for example, look at your 
E eee aa . . . 
T e EEEE South exterior elevation (Figure 15-1.4). 
mamm EEE Recall that the First Floor is set to 0’-0" and 
Cri Ci oe 
paper —— the Top of Footing is set to -5'-0". 
En oA a 
to eh 8 — —_lerl2 a) AAs you can see in the South elevation, the 
Coo coin only place you would want to add points at 
“CHE = an elevation of 0'-0” would be at the doors. 
Luin ia Everywhere else should be at about -4" so 
oe ile the grade does not rise higher than the top 
ae menee of the foundation wall and come into 
CEET ne , n f 
tae co ae contact with the brick, and possibly block 
— $e the weeps and brick vents. 
| 

= “r _ TO. rooting f 





B.O. Footing f 
FIGURE 15-1.4 Partial South Elevation -6'- 0" 
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8. With the EZezaton set to 0’-0," pick the stx points shown in Figure 15-1.5; these 
points are at the exterior door locations. 


TIP: You can suttch to the Level 1 Floor Plan view while in the Toposurface tool; just click the 
Place Point tool again on the Ribbon. 


9. Change the Elevation to -0’-4" (don’t forget the minus sign) on the Options Bar and 
then pick all the inside and outside corners along the perimeter of the building. Pick 
three points along the curved wall. 





A 





\ Y 


i 
p 









` 





\ 
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FIGURE 15-1.5 Site Plan view — 6 points to be selected (elev -0'-0") 


10. Set the Elevation to -2’-6" and point to ten points shown in Figure 15-1.6 which 
define the extents of the toposurface. 


FYT: The elevations selected will generally provide a positive slope away from the building; this will 
be visible in elevations and sections. 
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Points to be added | 
in Step #10 















FIGURE 15-1.6 Site Plan view — 10 points to be selected (elev — 2’-6”) 


11. Select Finish Surface on the Rzbbon. S 


Revit has now created the toposurface based on the points you specified. Again, the more 
points you add, the more refined and accurate the surface will be. 


Ideally you would use the Toposurface tool to create a surface from a surveyors’ points file or 
contour lines drawn in an AutoCAD file; Revit can automatically generate surfaces from 
these sources rather than you picking points. This process is beyond the scope of this 
tutorial. 


12. Switch to the 3D view to see your new 
ground surface (Figure 15-1.7). 


FIGURE 15-1.7 Toposurface seen in 3D view 
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The toposurface ts automatically added in sections and elevations (Figure 15-1.8). It may 


need to be turned off in other views. 
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FIGURE 15-1.8 Section with ground pattern added 


Next, you will quickly create a sidewalk to wrap up this exercise. 


You can use the Subregion tool or the Spt Surface tool to create the driveway and sidewalks. 
The Subregion tool defines an area that is still part of the main site object; the Spät Surface tool 


literally breaks the toposurface into separate elements. Splitting a surface can create 
problems when trying to move or edit the site, so you will use the Subregion tool. 


13. Switch back to the Site Plan view. 


14. Select the Massing & Site > Modify Site > Subregion tool and sketch the lines 
for the sidewalk (Figure 15-1.9). 


15. Click Finish Edit Mode on the Rzbbon. S 





FIGURE 15-1.9 Partial site plan — closed sketch lines for subregion 
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16. Switch to 3D view to see your sidewalk (Figure 15-1.10). Notice the 2D lines 
sketched in the Site Plan view have been projected down onto the surface of the 3D 
site object! 


Notice also that the shade and render material 1s still the same as the main ground surface. 
You will learn how to change this in a moment. 


When you select the toposurface and click Edit Surface on the Rzbbon, you can select 
existing points and edit their elevation to refine the surface. 





FIGURE 15-1.10 3D view with driveway and sidewalk added 


17. In the 3D view, select the sidewalk subregzon. 
18. Set the Material to Concrete — Cast-in-place concrete via the Properties Palette. 
19. Set the main site element’s Material to Site — Grass. 


20. Make sure the Vzsual Style for your 3D view 1s set to Shaded or Consistent Colors 
so you can see the “shaded” version of the materials. This can be set via the Vzew 
Control Bar. 


TIP: The image above has Visual Style set to Realistic and a feature called Ambient Shadows 
turned on. 


That concludes this overview of the site tools provided within Revit. You now have 
everything modeled in your project so you can start to develop rendered images of your 
project for presentations. 
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Exercise 15-1: 


Creating an Exterior Rendering 


The first thing you will do in terms of rendering is set up a view. You will use the Camera 
tool to do this. This becomes a saved view that can be opened at any time from the Project 
Browser. 





Creating a Camera View: 


1. Open the Level 1 Architectural view, and then Zoom to Fit so you can see the 
entire plan (TIP: Type ZF on the keyboard). 


2. Select View > Create > 3D Views > Camera. 


a. This tool is also available on the Quick Access Toolbar. 


3. Click the mouse in the lower left corner of the screen to indicate 
the camera eye location (Figure 15-2.1). 


NOTE: Before you click, Revit tells you it wants the eye location first on the 
Status Bar. 


of Walkthrough 








4. Next, click near the Northeastern corner; see Figure 15-2.1 to 
specify the direction you wish to look. 


Revit will automatically open a view window for the new camera. Take a minute to look at 
the view and make a mental note of what you see and don’t see in the view (Figure 15-2.2). 


On large projects (100MB or more in size) it can take 
several minutes for the camera view to open. The 
speed of your computer can dramatically improve 
performance. The CPU speed, the amount of RAM 


NVIDIA Quadro FX 2800M Properties 


| General | Driver | Details | Resources 


a NVIDIA Quadro FX 2800M 





Driver Provide. NVIDIA r and the quality of the graphics card is directly related 
Driver Date 12/1/2010 P aa ; s 
anino n to Revit’s performance. Also, the graphics card s 

Digtal Signer: Microsoft Windows Hardware Compatibility driver should be updated regularly to ensure optimal 


Publisher 
To view details about the driver files. 


| Update Driver... | To update the driwer software for this device. 


nhs malaria gil The image to the left shows the date of the video 

[Disable] Disables the selected device. driver (1.e., Adapter) for a Windows 7 based 
Cama) Tinie dive (vanced computer. The driver is only a few months old, 

| which ts acceptable. The following should also be 

ok | œ ||| Considered: www.autodesk.com/ 

revitarchitecture-graphicscard 


video performance. A new computer can come with 
a video driver that 1s one or two years old! 
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Second Pick 











First Pick 


FIGURE 15-2.1 Placing a Camera in Level 1 plan view 






































































































































Crop Region window 


FIGURE 15-2.2 Initial Camera view 
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5. In 3D View 1 adjust the Crop Region to look similar to Figure 15-2.3. 


This will be the view you render later 1n this exercise. 
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FIGURE 15-2.3 Revised camera — 3D View 1 


Assigning Materials to Objects: 


Materials are scanned images or computer generated representations of the materials from 
which your building will be constructed. 


Typically, materials are added while the project is being modeled. For example, when you 


create a material (using the Materials tool on the Manage tab), you can assign the material at 
that time. Of course, you can go back and add or change it later. Next, you will see the 


material assigned for the exterior masonry wall. 
6. Switch to Level 1 Plan view. 
7. Select an exterior wall somewhere in plan view. 
8. In the Properties Palette, click Edit Type... and then click Edit structure. 


9. Notice the material selected for the exterior finish 1s Concrete Masonry Units; click 
in that cell (Figure 15-2.4). 
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10. Click the “...” icon to the right of 
the label Concrete Masonry Units. 


Now you will take a look at the definition 
of this material. 


cess tieecerioas, TIP: You can also get here via Manage (tab) > 
CMAR glee O Materials once you know which material is being 
used. 


You are now in the Material Browser dialog 
(Figure 15-2.5). You should notice that a 
Texture is already selected for the 
Appearance asset (Figure 15-2.6). 





FIGURE 15-2.4 Exterior wall assembly 


Material Browser - Concrete Masonry Units ? x 









|_| Use Render Appearance 


RGB 227 227 227 


Transparency O 





Y Surface Pattern 


pattem Blocks = FLT I 








| a Concrete, Cast-in-Place gray 


| ee Concrete | inhtweinht 








Loox || cme | ao 


FIGURE 15-2.5 Materials dialog; initial view 
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11. Click the Appearance tab (Step 2 in Figure 15-2.6). 
You will now see all the masonry graphics available in Revit’s Lzbrvary (Figure 15-2.6). 
You can browse through the list and select any render graphics in the list to be assigned to 
the Concrete Masonry Units material in Revit. The graphic does not have to be CMU but would 
be confusing if something like brick were assigned to the Concrete Masonry Units material. 
12. Click Masonry itn the Autodesk Library section (Step #5, lower left of Figure 15-2.6). 
Take a few minutes to look at the various render graphics available; click on a few of 
the categories to narrow the options. 


13. Cancel all open dialog boxes. 


When you render any object (wall, ceiling, etc.) that has the material Concrete Masonry Units 
associated with it, it will have the light gray CMU image mapped on it. 


If you need more than one CMU color, you duplicate the matertal listed in Figure 15-2.5 and 
assign another render appearance asset. 


Material Browser - Concrete Masonry Units T "x 







Identity Appearance | Physical Thermal 
= ge g+ 
pf Plain - Medium Gray - E 





| 


cmu_runni ng_200x400_gray.png n 
Finish Unfinished x] 





Tm Glass a hisin + Pv Relief Pattern 
fg Insulation 
fig Liquid 







| >| |Tint 
Tile, Structural T 


Stone, Natural Soldier 








Tm Plaster 
Fim Plastic | g Masonry 
Tm Stone = | 
Ei- e- B << | 
BB [ ox || cancel || Apply 


FIGURE 15-2.6 Revit’s Render Appearance Library dialog — step #4 


15-14 


Site and Renderings 
ETE 


Next, you will look at the materials for the curtain wall. Both the mullions and the curtain 
panels, the glass in this case, have a material assigned to them. 


14. Zoom 1n to one of the curtain wall elements. 


15. Select one of the vertical mullions; hover and click only when the mullion highlights, 
pressing Iab if needed. 


16. Open the Type Properties via the Properties Palette. 


17. Notice the material for the mullion ts set to Aluminum (Figure 15-2.7). 


ee aaa re e 
| aera 2a Ce 
ETEC TSE PIET CIEPLA E PPP 


Material 





FIGURE 15-2.7 Mullion material 


18. Click OK to close the open dialog. 


Now you will look at the material for the curtain panel. To select the curtain panel, you will 
need to tap the Tab key in order to cycle through the options directly below the cursor. 


19. Hover over the curtain panel, the glass, and tap the Tab key until it highlights; 
click to select it (Figure 15-2.8). 


When the curtain panel is selected, you will see the lines change to the color blue and a push 
pin will appear indicating it is locked. 


i 7 
i 





FIGURE 15-2.8 Select the Curtain Panel 
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20. View the curtain panel’s Type Properties. 


21. Notice the material is set to Glass (Figure 15-2.9). 





Dimensions m 
Thickness p 1" 
FIGURE 15-2.9 Curtain Panel material 


22. Click on the material name Glass, 
to select the cell. 


? X 


Identity Graphics | Appearance Physical Thermal 


“men ff 


Color | 












23. Click the small button that appears 
to the right (Figure 15-2.9). 


Use Render Appearance 











Notice for the Graphics asset (see Figure 
15-2.10) the shading is set to a blue color 
with 75% transparency. This only relates 
to the shaded display styles and does not 
apply to rendered views. It is beneficial to 
check the Use Render Appearance option as 
the color in a shaded view will be 
automatically set to match the 
approximate color of the material that will 
be used for generating photorealistic | | 
renderings, 1.e., the Appearance asset. FIGURE 15-2.10 Editing material; Glass 


Transparency 75 
Y Surface Pattern 


Pattern <none> 






Color | 
Alignment Texture Alignment... | 


¥ Cut Pattern 


24. Click Use Render Appearance option. 
Identity Graphics | Appearance | Physical Thermal 
25. Switch to the Appearance tab. 


We want to make sure that the render 
Appearance is not set to the generic, or just 
glass. You will select a reflective clear 
glazing next. 





26. Open the Asset Browser by clicking > Information 
the Replace this asset in the f Y Glazing 
upper right (Fig. 15-2.11a). Color | Clear . 
Reflectance 15 
27. Select the Glazing category (Figure ) Sheets of Glass 2 
15-1 1A). ) ig mes 
FIGURE 15-2.11A Replace this asset 


15-16 


Site and Renderings 





28. Select Clear 
Reflective from 
the options (Figure 
15-4.11B). 


It is best to select one of 
the “glazing” rendering 
Appearances for glass in 
windows and curtain walls. 
They are designed 
specifically for this 
situation and allow lighting 
calculations to work 
correctly if the model is 
exported to Autodesk 3DS 
Max Design. 


Notice, for the Appearance 
asset in the Materials dialog, 
that the number of sheets 
of glass is an option. Is 
your curtain wall double or 
triple glazed? Do not 
change this setting at this 
time. You should also 
notice the shading color 




































changed on the Graphics tab to 
match the Render Appearance color. 


29. Click OK to close all 
open dialog boxes. 


The way in which you just 
changed materials is the same for 
most elements. 








Asset Browser ? mm 
Search q 
Appearance Library: Glass: Glazing = 
Document Assets = Asset Name a Aspect Type Categ 
ir Favorites 
ÞE Autodesk Physical... F w Automotive Appe.. Generic Glass: 
vE] Appearance Library 
a : 
E aes ey Blue Appe.. Generic Glass: 
Tm Default 
> "ig Fabric lay Blue - Glazing Appe... Glazing Glass: 
fim Finish 
+ "i Flooring Ry Blue Reflective Appe... Glazing Glass: 
vim Glass 
Ta Liquid J ey Blue-Green Appe... Glazing Glass: 
Ii Masonry 
> lm Metal pay Clear Appe.. Generic Glass: 
Tm Metallic Paint 
fm Mirror 
ee a Clear Appe.. Glazing Glass: 
Tm Paint E = 
Tm Plastic Clear Reflective Appe... (=: 
ima 
fim Roofing Ss a 
fe ye pr bi p- 
m siding nyy Dark Blue Clear Reflective É.. Glazing Glass: 
fim Sitework 
+i Stone 
fim Stucco | ugy Dark Blue Reflective Appe... Glazing Glass: 
fm Wall Covering 
> fim Wall Paint my Dark Bronze Appe.. Glazing Glass: 
ii Wood 
b icalMaterial ... Y ká 
fn 
FIGURE 15-2.11B Asset browser 
? X 
Identity Graphics | Appeara nce | Physical Thermal 
E O 
© Clear Reflective en I} 
> Information 
¥ Glazing 
Color | Clear ž 
Reflectance 30 
Sheets of Glass | 2 
P| | Tint 








FIGURE 15-2.12 Asset properties 
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Project Location: 


A first step in setting up a rendering ts to specify the location of the project on the Earth. 
This is important for accurate daylight studies. 














30. Select Manage > Project Location > Location. z 
Location 
31. In the Project Address field, enter Minneapolis, MN. 
a. You may also Location Werther and Site x 
enter your me meata Si 
location if you nme vero Srve z 


7 Project Address: 
wish. mien ag 
Minneapolis, MN 5 























anoue Champlin Coon Rapids lene Sy pene | 
b. Itis even possible Ñ | cag thet | 
S = 4.97903060912086 Arcola 
to enter the actual from 
Poe = 
| Ops sq Stes 
street address. bay i: 
= | J \ fbla J -Re 
lano ! G | Crystäl 1 Aights Helgis Å Sh T 
Independence Medina Plymouth | ae | _ Roseville .fo i Bayp ae 
2 P E be oc ak JE T Maplewood | Lake Elmo R 
3 . ress nter. Orono | font ( A Heights i | eck 
2 De =r we Minneapolis, | } Oakdale ‘5 
i i > fee | _Lakeland 
Minnetonka 1 St Logis Pals T Paii Oe may 
x l > i F. a } 
; T \ Hopkins | = Minnehbha Falls \ Woo dbuiry ? 
You should now see an internet — ring (ree ete RE OW A i 
orewoo oT ee n $ T af Ai 
: >t q (ae ee “Mendota South St Paul ` 
wef) Richfield PF tisiok hs} 
based map of your project as WT fe Pee AEAN 
: Victora Bag PIS tal bark : 
. . conia a, i Y ED Ee R è 
location, complete with P 5 ith rove contige Grove i 
ete | Bloomington ‘ Eagan te Ore Brailes 104m 
: : : f : | j An i 
t f i i J bE > ye = 
longitude and latitude (Figure eed | Wale De 4 @ divetlicown Copernion @ 20;8HERE 
1 5 2 13) C Use Daylight Saving time 





Lox ll cme || 
FIGURE 15-2.13 Location Weather and Site dialog 














33. Click OK. 


Sun Settings: 


The next step in preparing a rendering is to define the sun settings. You will explore the 
various options available. 


34. Select Manage > Settings > Additional Settings (drop-down List icon) > Sun 
Settings. 


35. Make the following changes (Figure 15-2.14) 


a. Solar Study: Stull 
b. Uncheck Ground Plane at Level. 
c. Select Summer Solstice on the left. 
d. Click the Duplicate icon in the lower left. 
Enter the following name: Law Office 6-30 at 3pm. 
f. Adjust the Month, Day and Time to match the name just entered. 


g. Change the year to the current year. 
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Sun Settings f oN 
Solar Study Settings 
(@) Still Location : Minneapolis, MN cr 
O Single Day Date : 6/30/2016 E 
C) Multi-Day 
Time : 3:00 PM = 
C) Lighting 


Presets 





<In-session, Still> 
Summer Solstice 


[_] Ground Plane at Level : 








FIGURE 15-2.14 Sun Settings dialog 


36. Click OK to close the dialog 


The previous sun settings apply to the entire project, not just the current view, which is the 
intent of the Manage tab. This means other views will have access to this new saved sun 
setting option. We turned off the Ground Plane because we have a toposurface for shadows to 
fall on... if we want ground shadows and don’t have a ground surface, then that is when 
Ground Plane should be turned on. 


Specifying True North: 


Another important step in rendering sunlight 1s telling Revit what true north 1s. All 
architectural drawings assume a project north being straight up for convenience of design 
and drafting. To set True North, you do the following (but do not make any changes now): 


Switch to the Site Plan view. 
Set the Oventation to True North in the View Properties. 
Select Position > Rotate True North on the Manage tab. © 
, = Rotate True North 
Rotate the model accordingly. 


Properly setting True North will make the renderings more realistic and daylighting studies 
valid. 


All views set to Project North will not be rotated. Do not modify True North at this time. 
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Placing Trees: 


Next, you will place a few trees into your rendering. You will adjust their exact location so 
they are near the edge of the framed rendering so as not to cover too much of the building. 




















FIGURE 15-2.15 Level 1 with trees added 


Sl; 


38. 


39. 


40. 


While still in the Level 1 Plan view, select Architecture > Build > Component 
-> Place a Component from the Ribbon. Ft: Click no for any tag prompt. 


Pick RPC Tree — Deciduous: Largetooth Aspen 25’ from the Type Selector on the 
Properties Palette. 


FYI: If the tree is not isted in the Type Selector, chck Load Family and load the Deciduous 
tree family from the Plantings folder. 


Place three trees as shown in Figure 15-2.14. One tree will be made smaller starting 
in Step #41. 


FYTI: While in the Level 1 Plan view, right-click on the 3D View 7 Label in the Project Browser 
and select Show Camera to see the field of view. 


Adjust the trees in the plan view, reviewing the effects in the 3D View 1 view, so 
your 3D view 1s similar to Figure 15-2.16. 
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a Sawa 
41. In the Level 1 Plan view, select the tree that is shown smaller in Figure 15-2.15. 


42. Click Edit Type on the Properties Palette, and then click Duplicate and enter the 
name _Largetooth Aspen 18’. 


43. Change the Plant Height to 18’ (from 25’) and then click OK to close the open dialog 
boxes. 


The previous three steps allow you to have a little more variety in the trees being placed. 
Otherwise, they would all be the same height, which is not very natural. 
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FIGURE 15-2.16 3D View 1 — with trees 


Revit renderings can show a high level of detail if set up correctly. The images below show 
custom content created for use in projects. The content is accurate dimensionally and has 
materials assigned. The materials provided by Revit are high quality and help to create 
realistic renderings. Notice the transparent glass and reflections. 
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Adding Exterior Sun Shades: 


Controlling how the sunlight enters the building is an important part of an architectural 
design. In the next few steps you will add exterior sun shades to a few windows. This will 
block the hot sunlight during the summer months when it 1s high in the sky and allow it in 
during the winter months when the sun is low. This design technique can be validated in 
Revit by doing multiple renderings with various times and dates plugged in. Revit allows you 
to create animated sun studies as well! 


44. Load the following two families from the provided online files: 
a. Renderings\Exterior Sun Shade 
b. Renderings\Exterior Sun Shade — Curved Wall 


Exterior Sun Shade is a custom face based family. You will add it in an elevation view. The 
length can be adjusted via grips or element properties. 


45. Switch to the West Elevation view. 


46. Add the two sun shades to the curtain walls between Grids D and C via the 
Component tool (Figure 15-2.17). 


47. Add five more sun shades, including one curved, at the windows shown in Figure 


15-2.24. Placed the curved shade in plan view and then move it to the correct vertical 
position via an elevation view. 


© (3) ©) THO 
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FIGURE 15-2.17 Sun shades added. Shadows turned on in 2D view 
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Setting up the Environment: 


You have limited options for setting up the building’s environment. If you need more 
control than what is provided directly in Revit, you will need to use another program such as 
Autodesk 3DS Max Design 2017 which 1s designed to work with Revit and can create 
extremely high quality renderings and animations; it even has day lighting functionality that 
helps to validate LEED® (Leadership in Environmental and Energy Design) requirements. 


48. Switch to your camera view: 3D View 1 


Rendering ? k 
49. Select the Show Rendering Dialog icon on the Render [C] Region 
View Control Bar, it looks like a teapot (Figure 15- Quality 
2.18). Setting: |Draft z 
Output Settings 
FYT: This icon is only visible when you are in a 3D view; the — coe = 


same is true for the Steering Wheel and View Cube. 
Width: 449 pixels 
Height: 723 pixels 
Uncompressed image size: 1.2MB 


The Rendering dialog box is now open (Figure 15-2.19). 
This dialog box allows you to control the environmental 





Lighting 
settings you are about to explore and actually create the Scheme: |Exterior: Sun and Artificia 
rendering. Sn Sete z 
Artificial Lights. .. 
Background 
Style: Sky: Few Clouds ww 
Image 
Adjust Exposure... 
Perspective E En Ge to dE ta nD q i Save to Project,,. Export... 
FIGURE 15-2.18 Scene Selection dialog Disa 


Show the rendering 


FIGURE 15-2.19 Rendering dialog 


50. In the Léght#ing section, click the down arrow next to Scheme to see the options. Select 
Exterior: Sun and Artificial when finished (Figure 15-2.20). 





The lighting options are very simple choices: Is a , 

your rendering an interior or exterior rendering, Suee 
and is the light source Sun, Artificial or both? You Sun Setting: 
may have artificial lights, light fixtures like the ones Exterior: Artificial only k 
you placed in the office, but still only desire a ~ ee = = ns T 
rendering solely based on the light provided by the, ee Interior: Artificial only 


sun. Sun only will be faster. 
FIGURE 15-2.20 Lighting options 
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51. In the Lighting section, set the Sun Setting to <Stll> Law Office 6-30 at 3pm. (This 
relates to the Figure 15-2.14 settings.) 


FYT: In the Sun and Shadow Settings dialog box, Revit lets you set up various “scenes” which 
control time of day. Iwo examples would be: 

© Law Offwe Daytime, summer 

© Iaw Office Nighttime, window 


Looking back at Figure 15-2.14, you would cick Duplicate again and provide additional names. 
The names would then be available from the Sun drop-down ist in the Render dialog box. 


Artificial Lights - 3D View 1 ? x 


52. Click on the Artificial Lighting 











Fixture Options 









button (Figure 15-2.20). On/Off Dimming (0-1! 6 
pE Grouped Lights Mo Sroup 
E Ungrouped Lights 
: è : . \ iM] 1 :Troffer Light - 2x... | 1 Remove from Group 

You will now see a dialog similar to the one 1 2 Troffer Light 2x... 11 
h the right (Figure 15-2.21 moro 
snown to C rig t ( igure Lae ). - f ra apr i Ea | T Group Options 

M] 6 -Strip Lighting Fot.. |1 New... 

~~ 4] 7 -Strip Lighting Fit... | 1 

i -f¥] 8 :Strip Lighting Fot... |1 E 
You will see several 2x4 light fixtures. The Hoe z 
‘ ‘ 10 -Ceiling Light - Li... | 1 a 
light fixtures relate to the fixtures you inserted — pee Edit. 
in the reflected ceiling plans using Revit’s MEP =e aE 
tools. It is very convenient that you can place = 
i ; ijo E] 16 “Troffer Light -2.. | 
lights in the ceiling plan and have them ready Col eee 1 
; ee ee: 1 w 

to render whenever you need to (1.e., render < > 
and cast light into the scene!). Here you can Cancel 


group lights together so you can control which 


ae FIGURE 15-2.21 Scene Lighting dialog 
ones are on (e.g., exterior and interior lights). 


Background 
53. Click Cancel to close the Artifical Style: 
Lighting dialog. Sky: No Clouds 
Sky: Very Few Clouds 


Sky: Few Clouds 


54. Click the down-arrow next to Sty% in the sky: Cloudy 
Background area (Figure 15-2.22); if your Sky: Very Cloudy 
options are different, verify the Engine Image 
setting above. 





55. Select Sky. FIGURE 15-2.22 Background Style 


Notice that for the background, one option is Image. This allows you to specify a photograph 
of the site, or one similar. It can prove difficult getting the perspective just right but the end 
results can look as if you took a picture of the completed building. 


Rendering Progress om 


56. Make sure the Quality is set to 
= 13% Draft. 


Artificial Lights: 128 

Elapsed Time: 0:00:00:25 FYT: The time to process the rendering increases 
level Completo: Lees EOE) ots significantly as the quality level is raised. 

Close dialog when rendering is complete Stop 


FIGURE 15-2.23 Rendering progress 
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57. Click Render from the Rendering dialog box. 
You will see a progress bar while the rendering 1s processing (Figure 15-2.23). 


After a few minutes, depending on the speed of your computer, you should have a low 
quality rendered image similar to Figure 15-2.24 below. You can increase the quality of the 
image by adjusting the quality and resolution settings in the Render dialog. However, these 
higher settings require substantially more time to generate the rendering. ‘The last step before 
saving the Revit project file is to save the rendered image to a file. 


FYI: Each time you make changes to the model which would be visible from that view, you will 
have to re-render the view to get an updated image. 


Depending on exactly how your view was set up, you may be able to see light from one of 
the light figures. Also, notice the railing through the curtain wall; Revit has the glass in the 
windows set to be transparent! 





FIGURE 15-2.24 Rendered view; low quality draft 


58. From the Rendering dialog select Export. 


FYT: The ‘Save to Project’ button saves the image within the Revit Project for placement on Sheets. 
This is convenient but does make the project size larger, so you shouid delete old ones from the 
Project Browser! 


59. Select a location and provide a file name. 
60. Set the Save As type: to PNG. 


61. Click Save. 
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The image file you just saved can now be inserted into MS Word or Adobe Photoshop for 
editing. 


The images below are examples of high quality renderings that can be produced by Revit. 
These tmages were part of a design competition submittal which took First Place. The award 
was given by the Minnesota Chapter of the United States Green Building Council (USGBC). 
The design team included Wesley Stabs and Chris Wingate. 
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Realistic Display Setting: 


In addition to Shade and Hidden Line display settings you can also select Realistic. This will 
show the render Appearance materials on your building without the need to do a full 
rendering. Although the shades and shadows are not nearly as realistic as a full rendering, 
turning on Ambient Shadows in the Properties Palette > Graphic Display Options comes pretty 
close. This is a great way to get an idea on how the materials look but you will find it best to 
minimize the use of this setting as Revit will run much slower. You should also try Ray 
Trace; this does a full rendering 1n the view and gets better the more time you give it. 
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Duplicating a Material 


It is important to know how to properly duplicate a Maternal in your model so you do not 
unintentionally affect another Material. The information on this page is mainly for reference 
and does not need to be done in your model. 


If you Duplicate a 
Material in your model, 
the Appearance 
Asset will be 
associated to the new 
Material AND the 
Material you copied tt 
from! For example, in 
the image below, we 
will right-click on 
Carpet (1) and 
duplicate it. Before we 
duplicate it, notice the 
Appearance Asset named 
“RED” is not shared 
(arrow #3 in the image 


below). 


Once you have 
duplicated a Matenal, 
notice the two carpet 
materials, in this 
example, now indicate 
they both share the 
same Appearance Asset. 
Changing one will 
affect the other. Click 
the Duplicate this 
asset icon in the upper 
right (second image). 


Once the Appearance 
Asset has been 
duplicated (third 
image), you can expand 
the information section 
and rename the asset. 
You can now make 
changes to this material 
without affecting other 
materials. 











| Material Browser - Carpet (1) ? 


Project Materials: All ¥ 


Name 


a Asphalt Shingle 
A Brick, Common 








Brick, Soldier Course 
















> Information 
Y Generic 
Color |RGB 255 255 255 o E 
Chery Image 7 
| Concrete Mise Delete finishes.flooring.carpet.3.png 
— Addto + Image Fade 100 
| 
Glossiness 
Material Browser - Carpet (2) ? Fas 
"Identity | Graphics | Appearance |] 





Project Materials: All >) IOo 

roject Materia v = = Red 
Name ia 

La 

Brick, Common | (2) 


Brick, Soldier Course 


E Carpet (1) > Information 








¥ Generic 








Color |RGB 255 255 255 Iiz 





Material Browser - Carpet (2) ? X 


j 


g 


EN 


(5 


qj |_| Identity || Graphics | Graphics [Appearance |] 
Project Materials: All w pn? Red(t) à 


Mame 

Bi 

AL Brick, Common (2) 
Brick, Soldier Course 


Keywords | fabric, carpet,red, materials,.. 





~A- vnimat O = Adh - 






Mame | ay MD 


Description | red ay 
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Exercise 15-3: 





Rendering an Isometric in Section 


This exercise will introduce you to a view tool called Secton Box. This tool ts not necessarily 
related to renderings, but the two features together can produce some interesting results. 


Setting up the 3D View: 
1. Open your law office file. 


2. Switch to the Default 3D View via the 3D icon on the OAT (not to the 3D View 1 
from Exercise 15-2). 


3. Make sure nothing is selected and note the View Properties in the Properties Palette. 
4. Activate the Section Box parameter and then click Apply. 
You should see a box appear around your building, similar to Figure 15-3.1. When selected, 
you can adjust the size of the box with its grips. Anything outside the box 1s not visible. This 


is a great way to study a particular area of your building while in an isometric view. You will 
experiment with this feature next. 


Section Box (shown 
selected) 






6 grips to manipulate the 
Section Box — only visible 
while the Sect#ton Bax is 

selected 








FIGURE 15-3.1 3D view with Section Box activated 
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5. To practice using the Section Box, drag the grips around until your view looks 
similar to Figure 15-3.2. FYT: Grips only show when section box ts selected. 


TIP: This will require the ViewCube tool as well. 





FIGURE 15-3.2 
3D view with adjusted Section Box 


This creates a very interesting view of the project. What client would have trouble 
understanding this drawing? 
6. Select the Render icon. 
Select the Scheme: Exterior: Sun only. 


b. Set the Sun Settings to Solar Type: Lighting and 
Presets: Sunlight from Top Left. 


c. Background Sz to Color (set the color to white). 
7. Leave all other settings as they are and Render the view. 


after a few minutes, the view is rendered and can be saved to the project so the image can 
be placed on a sheet, or exported and used 1n other applications such as PowerPoint. 


Notice how the ground is rendered in section. Also, the ductwork is showing above the 
ceiling. Much of the model is gray because the various elements have the default material 
selected. If you take the time to specify a material for everything, you can generate another 
rendered image that is much better looking. 
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8. Save your project. 


In the Graphic Display Options dialog for a given view you may turn on Sketchy Lines to 
make the view appear hand drawn. This technique is sometimes employed so the model 
does not look final. It suggests the design 1s preliminary and can still be changed. You do not 
need to make this change to your model at this time. 






Graphic Display Options 





_¥ Model Display 





Style: | Hidden Line v 


=~. / Show Edges 
Smooth lines with anti-aliasing 


Transparency: fj [o | 

















Silhouettes: | <none> we | 
<S > Shadows 
i Enable Sketchy Lines 
Jitter: i 
Extension: H le |] 
+ Depth Cueing 
+ Lighting 
_+ Photographic Exposure 
+ Background 








| Save as View Template... 


How do these settings affect view graphics? 


[oe] | caret ay 
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Exercise 15-4: 
Creating an Interior Rendering 





Creating an interior rendering is very similar to an exterior rendering. This exercise will walk 
you through the steps involved in creating a high quality interior rendering. 


Setting up the Camera View: 


1. Open your law office project. 
2. Open Level 1 view. 
3. From the Vzew tab, select 3D View > Camera. 


4. Place the Camera as shown in Figure 15-4.1. 


















































FIGURE 15-4.1 Camera placed — Level 1 view 


Revit uses default heights for the camera and the target. These heights are based on the 


current level’s floor elevation. These reference points can be edited via the camera 
properties. 
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Revit will automatically open the newly generated camera view. Your view should look 
similar to Figure 15-4.2. 


FYT: Make sure you created the camera on Level 1 and picked the points in the correct order. 
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FIGURE 15-4.2 Initial interior camera view 


5. Using the Crop Region rectangle, modify the view to look like Figure 15-4.3. 
TIP: You will have to switch to plan view to adjust the camera’s depth of view to see the tree. 


REMINDER: If the camera does not show in plan view, right-click on the camera view label in 
the Project Browser and select Show Camera. 





TIP: Turning on Consistent Colors 
on the View Control Bar ts a great way 
to visualize your design while trying to 
set up a view to be rendered. It does not 
have dark, hard-to-see surfaces as the 
Shaded option has. Turning on 
Ambient Shadows adds a nice sense 
of depth to the view as well. 








15-32 


Site and Renderings 





FIGURE 15-4.3 Modified interior camera; Hidden Line view with Ambient Shadows turned on 


6. Switch back to Level 1 to see the revised camera view settings. 


Notice the field of view triangle is wider based on the changes to the Crop Region (Figure 15- 
4.4). 














FIGURE 15-4.4 Modified camera — Level 1 
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Creating the Rendering: 


Next you will render the view. 
7. Switch back to your interior camera view, 3D View 2. 
8. Select Show Render Dialog from the /zew Control Bar. 
9. Set the Scheme to Interior: Sun and Artificial. 
TIP: Be sure to select the “interior” option. 
10. Set the Suz to Law Office 6-30 at 3pm. 
11. Click Render to begin the rendering process. 


This will take several minutes depending on the speed of your computer. When finished, the 
view should look similar to Figure 15-4.5. 


12. Click Export from the Rendering dialog box to save the image to a file on your hard 
drive. Name the file Lobby.png. 


You can now open the Lobby.png file in Adobe Photoshop or insert into a MS Word type 
program to manipulate or print. 


To toggle back to the normal hidden view, click Show the Model from the Rendering dialog 
box. 


There are many things you can do to make the rendering look even better. You can add 
interior props (e.g., pictures on the wall, and items on the counter top). You can adjust the 
Sun setting to nighttime and then render a night scene. 


TIP: Setting the output to Printer rather than Screen allows you to generate a higher resolution 
image. Thus, between the Quality setting and the Output setting, you can create an extremely high 
quality rendering, but tt might take hours, tf not days, to process! 


Revit also gives you the ability to set a material to be self-illuminating. ‘This will allow you to 
make something look like it 1s lit up. You can also set a lamp shade to glow when a light 


soutce has been defined under it so it looks more realistic. 


13. Save your project. 
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FIGURE 15-4.5 Rendered interior view 


Be sure to check out Appendix E, from the online files, for an in-depth look at artificial and 
natural lighting design in Revit using ElumTools (Instructors can request free student 
access). ElumTools 1s a professional lighting design application. 


a ElumTools Layout Assistant -- Space 6 


ES Layout 
tame finn. 1D EB] ceiculation Options ~ [fi] cetculaton Points ~ | Luminance [cd/m*] ~ Muminance [ic] ~ = -lial O 


= o> ||P S|\PRRBGB|\S OS O|\L\PORZox 
152 (Bs) 


dA i aA 
A 69 10 138 
Á 83 12 16 


H Calculate Show Previous Calculation... 7 


Layout 








D> Columns <P Rows 
Quantity 5 E 3 
Spacing O 6e EO aR 
Layout Ofset Œ oF O ok 
Continuous [F] Columns [E] Rows 





Ceiling Grid 


Advanced 








ElumTools lighting design add-in for Revit 


15-35 


Design Integration Using Autodesk Revit 2017 






Exercise 15-4: 


Adding People to the Rendering 


Revit provides a few RPC people to add to your renderings. These are files from a popular 
company that provides 3D photo content for use in renderings 
(http://www.archvision.com). You can buy this content in groupings, such as college 
students, or per item. In addition to people, they offer items like cars, plants, trees, office 
equipment, etc. 


Loading Content into the Current Project: 


1. Open your law office project. 

2. Switch to Level 1 view. 

3. Select Component > Place a Component. 
4. Click the Load Family button on the Rzddon. 


5. Browse to the Entourage folder and select both the RPC Male and RPC Female 
files (using the Ctrl key to select both at once) and click Open. 


6. Place two Males and one Female as shown in Figure 15-5.1. 


a. Change the Offset to 6’-4" for the person on the stair landing. 


Cynthia; a person sitting 
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FIGURE 15-5.1 Level 1 — RPC people added 
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The line in the circle (Figure 15-5.1) represents the 
direction a person is looking. You simply rotate the 
object to make adjustments. 


7. Select Manage > Materials from the 
Ribbon. 


Next you will change the Reader Appearance for the 
gypsum board so the walls are brighter. Any element 
in the building that uses the Material you are about to 
modify will be automatically updated. 


8. Select Gypsum Wall Board from the 
Materials list. 


9. Check the Use Render Appearance for 
shading option (Graphics asset). 


10. Set the render Appearance to Wall Paint\ 
Matte\ Flat -Antique White. 


11. Close the open dialog box. 


12. Switch to your interior lobby camera view. 





t RPC Female , [+] 


Cathy 


Florence 





Lisa 

Tina 

Yimin 

Í RPC Male 


Alex 
Dwayne 
Jay 


LaRon 


iii 


y RPC Tree - Deciduous 


American Beech - 20' 


Bhie Rarru Flelar - 15' 


FIGURE 15-5.2 Type Selector 


13. Render the lobby view with the settings previously used. 


Your rendering should now have people in tt and look similar to Figure 15-5.3. 








FIGURE 15-5.3 Interior lobby view with people added rendered at High quality and 150dp1 
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«Adding people and other “props” gives your model a sense of scale and makes it look a little 
more realistic. After all, architecture 1s for people. These objects can be viewed from any 
angle. Try a new camera view from a different angle to see how the people adjust to match 
the view and perspective, maybe from the second floor looking down to Level 1. 


The RPC content looks generic in the model until it is rendered or the view is set to realistic. 
14. Save your project. 


FYI: As mth other famtles and components, the more you add to your project, the bigger your 
project file becomes. It ts a good idea to load only the items you need and delete the unused items via 
the Project Browser. Your project should be about 23MB at this point in the tutorial 









Sun Path 
Te ey 
It is possible to turn on the feature called Sun Path. 
This shows the path of the sun over a day and a year. | Sun Settings.. 
This 1s accessed from the zew Control Bar while in a ‘San va 
3D view. | * Sun Path On 


wa"=1-0 Halo Gee S 


Once on, you can click and drag the sun along its 
daily or yearly path! 
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The first image below shows all the transportation content available through Archvision. 
When using their subscription option, you have access to all of their content (including 
people, trees and more). Using the Archvision Dashbaord program (second image below), 
you simply drag and drop content into Revit. Students should contact Archvision about 


special student options. These elements work in Realistic views, renderings and A360 Cloud 
renderings. 


RPC Automobiles 


ARCHVISION 


archvision.com 


) ArchVision Dashboard 


Browse / Organize r | Create 


Revit Samples 


Alè A 


aaron & julija 


Automobiles ” 


Aà 


Filters A sort filters: popular | alr 
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Self-Exam: 


The following questions can be used as a way to check your knowledge of this lesson. The answers 
can be found at the bottom of this page. 


1. 


2, 


Creating a camera adds a view to the Project Browser list. (T/F) 
Materials are defined in Revit’s Materials dialog box. (T/F) 


After inserting a light fixture, you need to adjust several settings before rendering 


and getting light from the fixture. (T/F) 
The Site element shows up in section and elevation automatically. (T/F) 


Use the tool to hide a large portion of the model. 


Review Questions: 
The following questions may be assigned by your instructor as a way to assess your knowledge of this 
section. Your instructor has the answers to the review questions. 


1. You cannot “point” the people in a specific direction. (T/F) 

2. You cannot get accurate lighting based on day/month/location. (T/F) 

3. Adding components and families to your project does not make the project file 
bigger. (T/F) 

4. Creating photo-realistic renderings can take a significant amount of time for your 
computer to process. (T/F) 

5. The RPC people can only be viewed from one angle. (T/F) 

6. Once a site element is created, it cannot be modified (I/F). 

7. Adjust the to make more of a camera view visible. 

8. You use the tool to load and insert RPC people. 

9. You can adjust the Eye E/evaton of the camera via the camera’s 

10. What is the file size of (completed) Exercise 15-5? MB 


SELF-EXAM ANSWERS: 
1—T,2-—T,3-F,4-T, 5 — Section Box 
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Lesson 16 


Construction Documents Set 


This lesson will look at bringing everything you have drawn thus far together onto sheets. 
The sheets, once set up, are ready for plotting. Basically, you place the various views you 
have created on sheets. The scale for each view 1s based on the scale you set while drawing 
that view, which is important to have set correctly because it affects the text and symbol 
sizes. When finished setting up the sheets, you will have a set of drawings ready to print, 
individually or all at once. 






Exercise 15-4: 


Setting Up a Sheet 


Creating a Sheet View: 


1. Open your law office project with Revit. 


fr 


Sheet 


The template you started with already has several sheets set up and ready to use. A few of 
them even have views placed on them. You will learn how to create new sheets, place views 
on them and modify the existing sheets to create a set of construction documents. 


2. Select View > Sheet Composition > Sheet. 


E! New Sheet x 


Select titeblocks: Load... 





B 11x 17 Horizontal 


Ei 30 x 42 Horizontal : Ei 30x42 Horizontal 


Mone 





Select placeholder sheets: 
e 








FIGURE 16-1.1 Select a Titleblock 


Next, Revit will prompt you for a Tztleblock 
to use. The template file you started with 
has two (Figure 16-1.1). 


3. Select the E1 30x42 Horizontal 
titleblock and click OK. 


That’s it; you have created a new sheet that 
is ready to have views and/or schedules 
placed on 1t! 


NOTE: A new view shows up in the Project Browser 
under the heading Sheets. Once you get an entre CD 
set ready, this lst can be very long. 


Revit also lets you create placeholder sheets 
which allow you to add sheets to the sheet 
index without the need to have a sheet 
show up in the Project Browser. ‘This 1s 
helpful if a consultant, such as a food 
service designer, is not using Revit. This 
feature allows you to add those sheets to 
the sheet index. Placeholder sheets can also 
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be added in the sheet list schedule by using the New Row tool on the Rzbbon. Once a 
placeholder sheet exists, it can be turned into a real sheet by selecting from the lower list in 
the dialog (Figure 16-1.1). 


Autodesk Revit 
| mems | 


DOUG CASE esq. 


DC LAW OFFICES 


Unnamed 
aoa 
č z 
i 








FIGURE 16-1.2 Initial Titleblock view 


—— 4. Zoom in to the sheet number area 
MY 
— (lower right corner). 


Doug Case esq. 





5. Adjust the text to look similar to 
Figure 16-1.3. 

D C LAW O F F | C E S TIP: Select the Titleblock, hover the cursor over the text 

you wish to edit, and then click. 








Unnamed 
EET 1913-0454 NOTE: The time and date stamp helps to 
Date March 27, 2016 remember when a sheet was plotted, especially 
Drawn By Daniel Stine if you forget to update the date before 
Checked By Bob T. Checker printing. 





A102 


Scale 








272016 9:18:15 PM 


FIGURE 16-1.3 Revised Titleblock data 
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You cannot have one view on two sheets. The Level 2 view 1s currently on the roof plan 


sheet. You will delete 1t so the Level 2 view can be placed on the proper sheet. 


6. Switch to sheet A3 — Roof Plan, select the floor plan on the sheet and press the 


Delete key to remove it from the sheet. 


7. Switch back to sheet A102 and Zoom out so you can see the entire sheet. 


8. With the sheet fully visible, click and drag the architectural Level 2 view (under floor 


plans) from the Project Browser onto the sheet view (Figure 16-1.4). 


You will see a box that represents the extents of the view you are placing on the current 


sheet. Because the trees are visible and the elevation tags may be a distance away from your 
floor plan, the extents may be larger than the sheet. For now you will center the drawing on 


the sheet so the plan fits. 


9. Move the cursor around until the box is somewhat centered on the sheet (this can be 


adjusted later at any time). 


Your view should look simular to Figure 16-1.4. 
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Doug Case esq 


DC LAW OFFICES 


Level 2 Floor Plan 











g Elevations (Building Elevation) 
East v fee « 


Ready ey c 0 A "w lain Model 


FIGURE 16-1.4 Sheet view with Level 2 added 











4A % O Fo 


= 3 * 


10. Click the mouse in a “white” area (not on any lines) to deselect the Level 1 view. 


Notice the box goes away. 
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11. Zoom In on the lower left corner to view the drawing identification symbol that 
Revit automatically added (Figure 16-1.5). 


NOTE: The drawing number for this sheet is added. The 
next drawing you add to this sheet will be number 2. 


Level 2 
d J N a 1 '_0" The view name is listed. This 1s another reason to rename the 


Luews as you create them. 


Also notice that the drawing scale is listed. Again, this comes 


FIGURE 16-1.5 Drawing title 
` from the scale setting for the Level 2 view. 


12. Zoom out to see entire sheet again. 


13. Move the drawing title below the floor plan. You need to click Modify first, so the 
floor plan is not selected. 


FYI: The title can only be moved when it is the only thing selected. The length of the title iine can 
only be adjusted when the drawing is selected. 


14. Switch back to the Level 2 view and turn off the Planting category via the VV 
shortcut. 


TIP: You can also right-click on the draming in the sheet view and select Activate View to edit the 
view. 


Setting Up the Exterior Elevations: 


The project already has two sheets set up for the exterior elevations: sheets A4 and A5. 
These sheets already have the exterior elevations placed on them. This is done compliments 
of the template you started with. Looking at one of the sheets, you will notice two things 
(Figure 16-1.6). First, the drawings should be as large as possible to make them easter to read 
when printed. Ideally the plans and elevations would be the same scale. Secondly, the views 
will need to be cropped to the grade line so it does not extend off the page. 


You will also notice in Figure 16-1.6 that the South elevation line cuts through the Mai 
Entry area, creating a section view at that part of the building. If you did not want this, you 
would need to switch back to one of the plan views and select the point part of the South 
elevation tag and move it south so it does not cut through the building. In this case, you 
have a detailed elevation view of the portion missing, so you will not change it. 
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Autodesk Revit 








DOUG CASE esq. 


DC LAW OFFICES 














FIGURE 16-1.6 Initial layout of sheet A4 - Elevations 


15. Switch to the North elevation view, not the sheet. 
16. Change the scale to 1/4" = 1-0". 
17. Hide the Planting category via “VV.” 


18. Toggle on Crop Region and Crop Region Visibility via the View Control Bar. 


A 


yr=-i0o O gik E A S 





19. Adjust the Crop Region to be close to the building, as shown in Figure 16-1.7. 
Notice how the levels for the footings are hidden when outside the Crop Region. Also, the 


levels and grids will move with the Crop Region when smaller than their extents. The Crop 
Region will print unless its visibility is turned off. You will do that next. 
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FIGURE 16-1.7 North exterior elevations 


20. Click the Crop Region Visibility toggle, on the View Control Bar, to hide the Crop Region. 
But leave the view cropped. 


21. Repeat these steps for the other three exterior elevation views. 


22. Adjust the location of the elevations on sheets A4 and A5 as shown in Figure 16-1.8. 


TIP: Sometimes it is easier to delete the view off the sheet and drag it back on from the Project 
Browser. This agns the drawing titie with the rescaled view. The entire view needs to be selected to 
adjust the length of the drawing title line. Select the drawing title to move it. 
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FIGURE 16-1.8 North exterior elevations 
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Now you will stop for a moment 
and notice that Revit 1s 
automatically referencing the 
drawings as you place them on 
sheets. 


23. Switch to Level 1 (see 
Figure 16-1.9). 


Notice in Figure 16-1.9 that the 
number A5 represents the sheet 
number that the drawing can be 
found on. The number 1 (one) 1s 


the drawing number to look for on 
sheet A5. 


Setting up Sections: 


24. Switch to sheet A9 - 
Building Sections. 


25. Add the two building 
sections as shown in Figure 
16-1.10. 


26. Switch to Level 1 Plan 
view and zoom in to the 
area shown in Figure 16- 
1.11. 











ASSOCIATES 
OFFICE 





| 
— | 
saute 





FIGURE 16-1.9 
Level 1 — elevation Reference tag filled-in 


Notice, again, that the reference bubbles are automatically filled in when the referenced view 
is placed on a sheet. If the drawing 1s moved to another sheet, the reference bubbles are 


automatically updated. 


You can also see in Figure 16-1.9 that the reference bubbles on the building sections are 


filled in. 


Because Revit keeps track of references automatically, a view 1n the Project Browser can only 
be placed on one sheet. ‘The only exception is that Legend views can exist on multiple sheets. 
But they do not contain any elements from the 3D model and cannot be referenced. Legend 
views are for typical notes and 2D graphics that need to appear on multiple sheets. 
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FIGURE 16-1.11 Section references automatically filled in 
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Set up the Remaining Sheets: 


Next you set up sheets for the remaining views that have yet to be placed on a sheet. You 
will also renumber sheets as required. 


27. Create the following sheets and place the appropriate views on them; the view name 
will generally match the sheet name: 


FYT: Renumber any sheets as necessary, open the sheet and edit the sheet number, or edit via the 
sheet’s properites. 


FYT: Sheets marked with an asterisk will not have a view to place on it; they are mainly to fill out 
the sheet index in the next exercise. 


Architectural Sheets 


Structural Sheets 


Mechanical Sheets 


A101 
A102 
A103 
A104 
A105 
A200 
A201 
A300 
A301 
A400 
A500 
A600 
A800 


S101 
S102 
S103 
S200 
S201 


M100 
M101 
M102 
M201 
M202 
M301 
M302 


Level 1 Floor Plan 

Level 2 Floor Plan 

Level 1 Reflected Ceiling Plan 
Level 2 Reflected Ceiling Plan 
Roof Plan 

Exterior Elevations 

Exterior Elevations 

Building Sections 

Building Sections* 

Wall Sections 

Interior Elevations 

Details* 

Schedules 


Level 1 Slab and Foundation Plan 
Level 2 Framing Plan 

Roof Framing Plan 

Structural Details* 

Structural Schedules 


Under Slab Sanitary Plan 
Level 1 Sanitary Plan 

Level 2 Sanitary Plan 

Level 1 Domestic Water Plan 
Level 2 Domestic Water Plan 
Level 1 Ventilation Plan 
Level 2 Ventilation Plan 
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e M400 Mechanical Roof Plan* 
e M500 Mechanical Schedules* 
e M600 Domestic Water Riser Diagrams* 
e M700 Sanitary Riser Diagrams* 
Electrical Sheets 
e E100 Electrical Site Plan* TIP: Two sheets cannot have the 
e E101 Level 1 Lighting Plan same number. 
we Level 2 Lighting Plan Sheets mith views placed on them will 
e E201 Level 1 Power Plan have a plus sign next to the sheet 
e E202 Level 2 Power Plan name in the Project Browser. 
e E301 Level 1 Systems Plan 
e E302 Level 2 Systems Plan 
e F400 Electrical Details* 
e E500 Electrical Schedules 
e E600 Single Line Diagrams* 


Question: On a large project with hundreds of views, 
how do I know for sure if I have placed every view on a 
sheet? 


Properties 


















Browser - Views 
Discipline 


Answer: Revit has a feature called Browser Organization 

that can hide all the views that have been placed on a 

sheet. You will try this next. 

28. Take a general look at the Project Browser to see res 
how many views are listed. (See Figure 16-1.13 
on page 16-11.) 


Type/ Discipline 


Properties help Apply 


Project Browser - Law Office (CH14 starter file) 


29. Select Views (Discipline) at the top of the 
Project Browser (Figure 16-1.12). 


B- 0 Views (Discipline) 
G- Architectural 
-Floor Plans 







B.O. Footing 
ion Level 1 







TIP: If you right-click here you have access to a search option 


Level 1 - Color 


where you can search the entire Project Browser. Eten le Rm tt, 
FIGURE 16-1.12 Project Browser 
30. Select Not on sheets from the Type Selector. and Properties Palette 


31. Click Apply. 


32. Notice the list in the Project Browser is now smaller. (See Figure 16-1.14 on page 16- 
11.) 
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The Project Browser now only shows drawing views that have not been placed onto a sheet. Of 
course, you could have a few views that do not need to be placed on a sheet, but this feature 
will help eliminate errors. 


Next you will reset the Project Browser. 


33. Switch the Browser Organization back to Discipline and click Apply. 





E 


Law Office.rvt - Project browser 
=." Views (Discipline) 
: =a Architectural 
-6 Floor Plans 
- BO. Footing 
won Level 1 
Level 1 - Color 


Law Office.nt - Project browser E 
G- T. Views (noton sheets) 


=) Floor Plans 
: i BO. Footing r 


Foundation 





: Level 1 - Color 
Level 2 - Color 


Level 2 ow Site Plan 
~~» Level 2 - Color „= T.O. Footing 
oe ROOF =) Ceiling Plans 
Site Plan om Level 1 - HVAC Ceiling Plan 
T.Q. Footing Level 2 - HVAC Ceiling Plan 
6- Ceiling Plans Ġ. 3D Views 
-Level 1 3D View 1 
Level 2 3D View 2 
6- 3D Views © oe MEP 3D View 
© Lue 3D View 1 : Structural 3D View 
-3D View 2 {3D} 
LD =)... Elevations (Building Elevation) 
=)--- Elevations (Building Elevation) South - Main Entry 
ae. =). Drafting Views (Detail) 
North Section of Roof 
South 5 -Graphical Column Schedules 
South - Main Entry -E Legends 
Wes 2G Shel gi. e pe nape 
E- Elevations (Interior Elevation) 
| . Break Room (east) FIGURE 16-1.14 
Lobby and Entry - East . ; 
Wiens Tiii- pinl Project Browser; Views (not on sheets) 
B- Sections (Building Section) 
Cross Section 1 a Sheets (all) 


Longitudinal Section 


Typical Wall Section = (asst—‘<‘(;S*dd a e A101 - Level 1 Floor Plan 





£- Drafting Views (Detail) ps A102 - Level ? Floor Plan 
~~» Section of Roof Be A103 - Level 1 Reflected Ceiling Plan 
| Heke A104 - Level 2 Reflected Ceiling Plan 
T en Bia 2 es A105 - Roof Plan 
Level 1 - Power Floor Plan 2 A200 - Exterior Elevations 
Level 1 - Systems Floor Plan H- A201 - Exterior Elevations 
Level 2 - Power Floor Plan g A300 - Building Sections 
a a a © A301 - Building Sections 
‘Level 1 - Lighting Plan a A400 - Wall Sections 
: Level 2 - Lighting Plan | @-- A500 - Interior Elevations 
6- Mechanical o B A600 - Details 
a - Floor Plans : a A800 - Schedules 
: b Level 1 - Domestic Water Floor Plan ” E100 - Electrical Site Plan 


i Devel 1 = HVAC hoor Pim 


Level 1 - Sanitary Floor Plan i esd p E101 - Level 1 Lighting Plan 


` Level 2 - Domestic Water Floor Plan me E102 - Level 2 Lighting Plan 
nn eee ean naa apasat : Œ- E201 - Level 1 Power Plan 
o H E202 - Level 2 Power Plan 
FIGURE 16-1.13 : -E301 - Level 1 Systems Plan 
Project Browser; Views (Discipline) ee E302 - Level 2 Systems Plan 
FIGURE 16-1.15 


Project Browser; Sheets (All) 


It is possible to customize the Browser Organization to sort views and sheets as needed. 


34. Save your project. 
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Large Buildings — Matchlines and Dependent Views: 


When the building floor plan is too large to fit on a single sheet you need to use the 
Matchline tool and the Dependent Views feature. Each can be used exclusive of the other 
but they generally are used together. You will not do this for the book project but the 
information 1s good to know. 


The Matchine tool can be found on the zew tab. It is similar to the G7zd tool in — 
that you add it in plan view and it will show up in other plan views because it has ca 
a height. When the Matchline tool ts selected, you enter Sketch mode. Here you | 
can draw multiple lines which do not have to form a loop or even touch each 
other. 


Matchline 


A dependent view is a view which 1s controlled by (1.e., dependent on) a main overall view, but 
has its own Crop Region. A main view can have several dependent views. Any change made in 
Visibility/ Graphics Orerrides is made to the main view and each dependent view. The 
dependent view’s Crop Regions generally coincide with the Matchlines. However, the Crop 
Regions can overlap. 


Additionally, 1f a dependent riew’s Crop Region is rotated, the model actually rotates so the Crop 
Window stays square with the computer screen. However, the other dependent views and the 
main view are unaffected. This is great when a wing of the building is at an angle. Having 
that wing orthogonal with the computer screen makes it easier to work in that portion of the 
building and it fits better on the sheet tn most cases. 





To create a dependent view, you right-click Law Office.rvt - Project Browser (ele 
on a floor plan view and select Duplicate | 
View > Duplicate as Dependent. The 
image to the right shows the result in the 





g- O. Views (Discipline) 4 


G- Architectural Í 





7 5- Floor Plans | 
Project Browser, the dependent views are : i |= 
i ~- B.O. Footing = 
indented. i 

E- Level 1 
S ~- Zone Å a 
Once the Matchkne is added and the For 
foe HOME B 





dependent views are set up, you can add 
View References (from the Annotate tab) 
which indicate the sheet to flip to in order to 
see the drawing beyond the Matchiine. Se 


. Level 1 - Color 
coon Level 2 
Level 2 - Color 


ma aE ten, enn, ile y Tan 





Finally, on large projects with multiple levels and floor plan views, you only have to set up 
the dependent views once (1.e., number and crop regions). With one plan set up, you right- 
click on the main view and select Apply Dependent Views. You will be prompted to select 
all the floor plan views for which you would like to have the dependent views created. 
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Exercise 16-2: 


Sheet Index 





Revit has the ability to create a sheet index automatically. You will study this now. 


Creating a Drawing List Schedule: 


1. Open your project. 
2. Select View > Create > Schedule > Sheet List. L eyicet nt 


You are now in the Sheet List dialog box. This process is identical to creating schedules. Here 
you specify which fields you want in the sheet index and how to sort the list (Figure 16-2.1). 


3. Add Sheet Number and Sheet Name to the right: 
a. Select the available field on the left. 


b. Click the Add > button in the center. 


4. Click OK. 


Sheet List Properties xX 


Fields Filter Sortng/Grouping Formatting Appearance 


Select available fields from: 








Sheets w 
Available fields: Scheduled fields (in order): 

Assembly: Type Mark A S Sheet Number 

Assembly: URL 
Checked By 

Count = 

Current Revision 


Current Revision Date 
Current Revision Description 
Current Revision Issued 
Current Revision Issued By 


Current Revision Issued To A 
Designed By 

Drawn By 

Guide Grid fz 
ISheetIssueDate : 
Sheet Issue Date a E 











tE H 
[| Include elements in links 


FIGURE 16-2.1 
Drawing List Properties dialog; sheet number and name “added” 


Now you should notice that the Sheet Names are cut off because the column is not wide 
enough. You will adjust this next. 
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5. Move your cursor over the right edge of the SAeet Last schedule and click-and-drag to 
the right until you can see the entire name (Figure 16-2.2). 


6. Edit Sorting / Grouping via the Properties Palette and sort the list by Sheet Number. 





mie a-a- 7 S-4Y OA B-OF BG- = Law Office? 


= i Rf Oh em 


Sheet Numb... Y d | : i 
Format Calculated Combine | Insert Delete Resize Hide 
t Parameters 













Parameters 7 Columns 


Modify Schedule Quantities | Delete 
x 


Properties 





Click and Drag 


FFE] schedule > NN 











Th 

Sriyediske: Sheek Uist <] Edit Type :Level 1 Floor Plan ay 
Identity Data a 
View Template |  «<None> | i 
ViewName ‘Sheet List A Exterior Elevations | 
emim e ena fiance : oof Pian 
ea ee e aes et | 

Fields Ebi FE [oem 
i iia a a 
a an meem aaa csc a a A AENEA 
“Formatting = o iee 

ca EAEE —= ae 


‘titel el santana. 


FIGURE 16-2.2 
Sheet List view; notice sheet names are cut off in the nght column 








Biel a-a- 7 er ark fe- > SE tr fS- = Law Office 


| Sheets we 0.01 fe (i a iiin [|> AP oH 


Sheet Numb... Y . . : 
Format Calculated Combine | Insert Delete Resize Hide 
i Parameters 





Parameters ne Cmk 


Modify Schecule/Quantities | New| Delete 
Properties x 





PA Schedule 
iLevel 1 Floor Plan 


Schedule: Sheet List TE Tr ocececesseecccscsssscsseccccsssssseneee AT EE PTE ETTE 
Identity Data 


View Template 











saneneneneninnnnnnnennnrnrenenrnrnennsrenrnnenrnrnnernerenenenenesnnnennnnnnnirnrenenrnrnessensnnenennnneenererenenenrinnnennnnennnnit nenen 


Sorting Grouping 


Formatting 


mee i — =- = 7 
: Electrical Site Plan 


FIGURE 16-2.3 


Sheet List view; sheet names are now visible and sorted by number 
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Setting Up a Title Sheet: 


Now you will create a title sheet to place your sheet index on. 


7. Create a new Sheet: 
a. Number: T001 
b. Name: Title Sheet 


8. From the Schedules/ Quantities category of the Project Browser, place the schedule named 
Sheet List on the T7#/e Sheet. Once on the sheet, drag the “triangle” grip to adjust the 
column width. 


Next you will place one of your rendered images that you saved to file (raster image). If you 
have not created a raster image, you should refer back to Lesson 15 and create one now 
(otherwise you can use any BMP or JPG file on your hard drive if necessary). 


9. Select Insert > Import > Image. ra 
Image 
10. Browse to your raster image file, select it and click Open to place the Image. 


11. Click on your ‘Title Sheet to locate the image. 


Your sheet should look simular to Figure 16-2.4. 


FYI: The text ts added in the next step. 


NEW LAW OFFICE Autodesk Revit 


si 


SER E ae 
El i JHE 


WE ME MR ME ME 


a 
ET 
ERE 
T 
feos | 
Eee | 
hres] 
pase] 
aoe | 
= 
huss] 
a, 
pres | 


"i 


a 


STE, 
LEE, 


V 


DOUG CASE esq. 
DC LAW OFFICES 
Tithe Sheet 


ANN 





FIGURE 16-2.4 Sheet View: Title Sheet with sheet list, text and image added 
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12. Use the Text command to add the title shown in Figure 16-2.4. 


a. You will need to create a new text style and set the height to 1”. 


When you have raster images in your project, you can manage them via the Raster Images 
dialog. 
Ei 


i 


13. Select Insert > Import > Manage Images. Manage 


Images 


You are now in the Raster Image dialog which gives you a little information about the image 
and allows you to delete it from the project (Figure 16-2.5). 


Manage Images x 








© 3D View 1.jpg 1 H:\Autodesk Revit \3D View 1.jpg 
Lobby.jpg 0 H:\Autodesk Revit. \Lobby.jpg 
Add... Delete Reload From... Reload 


FIGURE 16-2.5 Raster Image dialog 


TIP: You can create a custom parameter (via the Add Parameter button; see Figure 16-2.1) and 
then sort the schedule by that parameter. This allows you to force the “T” sheet to the top and the 
“E” sheets to the bottom. 


14. Click OK to close the Raster Images dialog. 


15. Save your project. 
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Printing a Set of Drawings 


Revit has the ability to print an entire set of drawings, in addition to printing individual 
sheets. You will study this feature and a related process for creating redlines external to Revit 
and then referencing those markups back into Revit using a DWFx file. 


Printing a Set of Drawings: 


1. Open your project and then select Application Menu > Print.. 


2. Verify you have the correct printer selected (your options will vary). 


TIP: If you have a PDF printer driver installed, select it to create PDF files. 


3. In the Print Range area, click the option Selected views/sheets (Figure 16-3.1). 


4. Click the Select... button within the Print Range area. 


Print ? X 
Printer 
Name: HP Designjet 73200 in Class Driver s Properties... 
Status: Ready 
Type: HP Designjet 73200 44in Class Driver 
Where: LPT 1: 
[|] Print to file 
Comment: 
File 
Combine multiple selected views/sheets into a single file 
Create separate files. View/sheet names will be appended to the specified name 
C: Users \User \Desktop\DI Files |Law Office Browse, 
Print Range Options 
C) Current window Number of copies: | io 
(© Visible portion of current window [Reverse print order T Aid 
B Collate 
(@) Selected views/sheets 
settings 
<in-session> Default 


Sie | 
sR aaa 


| Printing Tips | Preview | OK | Close | Help | 


FIGURE 16-3.1 Print dialog box 
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View/ Sheet Set 


Name: 





[]Sheet: A101 


<in-session > 


- Level 1 Floor Plan 


Save 


Save AS... 


You should now see a listing of all views and 
sheets (Figure 16-3.2). 








[]Sheet: A102 - Level 2 Floor Plan 
[/]Sheet: A103 - Level 1 Reflected Ceiling Plan Notice at the bottom you can Show both 
[/]Sheet: A104 - Level 2 Reflected Ceiling Plan ae . 
[Z]Sheet: A105 - Roof Plan e Sheets and Views, or each separately. 
[-]Sheet: A200 - Exterior Elevations Delete í ; ‘ 
[Z]Sheet: A201 - Exterior Elevations Because you are printing a set of drawings, 
[“]Sheet: A300 - Building Sections : 
[]Sheet: A301 - Building Sections you will want to see only the sheets. 
[“]Sheet: A400 - Wall Sections 
[/]Sheet: A500 - Interior Elevations Chek None 
ee ee 5. Uncheck the Views option. 
[“]Sheet: A800 - Schedules 
[“]Sheet: £100 - Electrical Site Plan 
[“]Sheet: £101 -Level 1 Lighting Plan : : : : . 
[“]Sheet: £102 - Level 2 Lighting Plan The list 1S NOW limited to just sheets set up 
[\“]Sheet: E201 - Level 1 Power Plan . . 
[\/]Sheet: £202 - Level 2 Power Plan in your proj ect. 
[]Sheet: E301 - Level 1 Systems Plan y 
Show 6. Select all the Sheets. 
Sheets [views 
OK Cancel Help 7. Click OK to close the View/Sheet 


Set dialog. 


FIGURE 16-3.2 Selecting tool for printing 


FYT: Once you have selected the sheets to be plotted, you can clk Save. This will save the lst of 
selected drawings to a name you choose. Then, the next time you need to print those sheets, you can 
select the name from the drop-down iist at the top (Figure 16-3.2). 


On very large projects (e.g., ntth 20 floor plan sheets), you could have a Plans kst saved, a 
Laboratory Interior Elevations 4st saved, etc. 


8. IF YOU ACTUALLY WANT TO PRINT A FULL SET OF DRAWINGS, you can 
do so now by clicking OK. Otherwise, click Cancel. 


If you have software on your computer to create PDF files, you can check the “combine 
sheets” option in the Prt dialog (16-3.1). Many design firms create a multi-sheet PDF file to 
send to a print shop so they can produce the final printed sheets for the contractors to bid 
from. It is also possible to do the same thing with a multi-sheet DWF file, but fewer people 
have Autodesk’s Design Review installed than Adobe’s PDF Reader. However, both viewers 
are free; the PDF format 1s used by virtually everyone, not just the design industry. Another 
interesting option is 3D PDF files. Check out Tetra4D.com or Bluebeam.com for 
information on an add-in they sell for Revit. A 3D PDF can be viewed by anyone with the 
free Adobe Reader installed. See Appendix F for information on creating 3D PDF files. 


Exporting a 3D DWFx File: 


The 3D DWF file is an easy way to share your project file with others without the need to 
give them your editable Revit file or the need for them to actually have Revit installed. 


NOTE: You can download Reutt, from Autodesk’s website, and run it in viewer mode (full Revit 
with no Save functionality) for free. 


The 3D DWF file is much smaller in file size than the original Revit file. Also, Autodesk 
Design Review is a Viewer that can be downloaded for free from www.autodesk.com/DWE. 
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9. Switch to your Default 3D view. 


a. You may need to go into Wzew Properties and turn off the Section Box feature to 
see the entire model. 


You must be in a 3D view for the 3D DWF feature to work. If you are not in a 3D view, you 
will get 2D DWF files: 


DWF/ CW Fx 


10. Select Application Menu > Export > DWF/DWFx. Creates DINF or DWFx files. 


11. Click Next...: Specify a file name and location for the DWF file; click OK. 


That’s all you need to do to create the file. Now you can email it to the client or a product 
representative to get a more accurate cost estimate. 


The 3D DWF file ts a meager 1MB, whereas the Revit Project file 1s 24MB. (Your file sizes 
will vary slightly based on factors like the number of families loaded, etc.) In most cases, an 


individual’s networks and servers are set up so they cannot receive large files via email, so the 
3D DWF is very useful. 


The DWF Viewer is not automatically installed with Revit 2017 as it was with previous 
versions. You can access it from Start > All Programs D Autodesk È Autodesk Design Rerien 
2013. You can zoom, orbit and select objects. Notice the information displayed on the left 
when the front door is selected (see image below). Also notice, under the Windows heading, 
the sizes and quantities are listed. 


TIP: Autodesk Design Rertew 2013 ts a free download from Autodesk. This ts their full-featured 
DWF utener and markup utility! 


Autodesk Design Review 2013 Law Office.dwfx 


eso 9 X 
Front Top L 
© F Default + 


E] Shaded ~ iB 
3 E} Show/Hide Palettes ~ 
¥ Show Markups 


View + | Workspace 


Model BEBE 3D vew: t20) We o la a Q g oepeti 
+ = |_ Name 


Full Screen Copy Current 
ie 





& <Room Separation (1/0) 
E & Air Terminals (115) | i 
E & Casework (7) Level 1 
@ Ceilings (21) i 0-0" 
& Center line (259) L 
§@ Columns (44) Guid 2b937a2e-c470-4fe3 
@ Curtain Panels (122) 178262 
& Curtain Wall Mullions (253) | 
& Data Devices (36) | Mark 1008 
B ® Doors (28) la 
® Bifold-4 Panel (2) | Head Height 7-0" 


g 
®% Curtain Wall Sal Glass (3) oe d Host Id erior - Split Face al 
® Curtain Wall-Store Front-Dbl (1) a r E Phasing 
E ® Double-Fush (1) — ke i Phase Created New Construction 


| B® 72"x84" (1) 


Valu 


Ee FS Be) 


[Views] Object Properties| [Sheet Properti 


L B Double-Flush [178262 
® Single-Flush (21) 
& Duct Fittings (348) 
®& Ducts (266) 
& Bectrical Equipment (2) 


List View | Thumbnails | Markups Model | 


" (Markup Properties a Fae] 


Layers 








[Text Data 











FIGURE 16-3.3 3D DWF in Autodesk Design Review 
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Exporting the sheets to a DWFx File: 


It is also possible to create a DWFx file which represents some, or all, of the sheets tn your 
project. This file is similar to a PDF file, but is in Autodesk’s proprietary format. However, 
as just mentioned, the view can be downloaded for free and includes markup tools which 
allow someone to add notes and revision clouds. The PDF format can have markups but 
requires Adobe Standard (or Professional), rather than just the viewer. The viewer 1s free but 
Adobe Standard (or Professional) is not. 


The following steps cover how to create a set of drawings in DWFx format. 
12. Select Application Menu > Export > DWF/DWFx. 


13. Do the following on the Views/Sheets tab (Figure 16-3.4): 
a. Export: <In session view/sheet set> 
b. Show in lst: Sheets in the model 
c. Click the Check All button. 


DWF Export Settings ? x 


Views/Sheets DWF Properties Project Information 


z <i jon wi > 
Preview of Sheet: T001 -Tite Sheet Export: aE <i 


Show in list: Sheets in the Model “ 








dD afa Chede none 
= e ee 




















‘Sheet: A101 - Level 1 Floor 
E Bo l B ishet: 4 Ad 02- Level 2F 2 Floor , Eas | 
si = reese co = wc es ae a ae oa 
z eD E EE = a ae oda on 
- A “o A i ‘Sheet: Ato A105 À Roof Plan | 
= ss — = ne s 
no -m pan eai = 
6 = spas acces = — aes oe : 
(45 Next... Save Set & Close Cancel 


FIGURE 16-3.4 3D DWF export options 
14. Review the options on the other two tabs (DWF Properties and Project Information), but 
do not make any additional changes at this time. 
15. Click Next: Specify a file name and location for the DWFx file; click OK. 
You now have a DWFx file with all the 2D sheets in it rather than a 3D model. This file can 


be used to print the project (either in an office/school or sent to a print shop). The file can 
also be an archive record of exactly what was sent out at each submittal point. 
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Next, you will take a quick look at the markup options in Autodesk Design Rezzem. 


16. Browse to the DWFx file just created and double click on it to open tt. 


a. Or open Design Re:zew and then use the Open command from the Application 


menu. 


Notice, in Figure 16-3.5, the Thumbnail tab is selected on the left, which shows a small 
preview for each sheet in the file. Clicking on one of these previews opens that sheet in the 
larger viewing area. 


a Cai Autodesk Design Review 2013 Law Office Sheets.dwfx 


clot Markup & Measure Tools Resources (a es 


OS" [E Defaut - Find.. - 


Full Screen Copy Current ES Show/Hide Palettes + È Search Autodesk Seek Help 
View Vi Show Markups E 


Workspace | Search Assistance | 


E FER] sheet: A101- Level 1 Foor Pian Z i Bis CSS =| s zen kB 


Autodesk Revit 














[E] Sheet. A104 [8] Sheet: — [7] Sheet: A200 [8] Sheet: A201 
+ Level? Reflec... - Roof PI - Exterior Elevat..- Exterior Elevat. 


= O 


a Sheet A300 [10] Sheet: [11] Sheet: [12] Sheet 
Building Secti... A301 - Building... A400- Wa... A500 - interior _. 


A T 


113} Sheet: [14] Sheet: [15] Sheet: [16] Sheet: 
List View Thumbnails | Markups | Model 


[_ Naikup Properties ae A] 








Grid Data] | Text Data] |Layers| | Cross Sactions| | Views} | Object Properties] |Sheat Properties 














DOUG CASE esq. 

DC LAW OFFICES 

Level 1 Floor Plan 
zea 





























FIGURE 16-3.5 3D DWE sheets file 


17. Make sure the Level 7 Floor Plan, Sheet A101, 1s selected. 
18. Click the Markup and Measure tab on the Ribbon. 


19. Use the Cloud, Text and Line tools from the Draw panel to add the markups shown 
in Figure 16-3.6. 


20. Save the DWFx file (via the Quick Access Toolbar). 


One unique feature about doing markups in DWFx format, rather than PDF, 1s that the 
markups can be referenced back into Revit. This workflow is useful when a senior designer 
does not use Revit, or a client or contractor 1s providing feedback on the design and emailing 
the DWFx file back to you. You will see how this works next. 
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yo - Autodesk Design Review 2013 Law Office Sheets.dwfx # 


scuGi Markup & Measure GE tal iga— 1 + 
|- = I pt ~ A ~ © None ~ a ps A 
- 7 B - 5 ~ -E None ë ~ K + 


v | No Border 





Stamps Symbols 


D Paste 


Clipboard | Formatting Callouts | i a | Stamps & Symbols 











Markups a EB[X]| Sheet: A101 - Level 1 Floor Plan a 


O E Sheet: A10 -Level 1 Foor Plan 


y A a BREAKROOM LARGER be wells FP | o 
| MAKE THE 
| BREAKROOM 
| LARGER 
| 
| 





List View | Thumbnails Markups | Model | 


j Markup Properties 














maii b 


FIGURE 16-3.6 3D DWF sheets file with markups added 


21. Open your Law Office file. 
22. From the Insert tab, select DWF Markup. 


23. Browse to your DWF sheet file with the [Unk Markup Page to Revit Sheets 





saith. thie, tan. inca tot 





markups. 
DWF View 


Sheet: ALOL - Level 1 Floor Plan 


24. Select the file and click Open. 
25. Click OK (Figure 16-3.7). 
26. Open Sheet A101. 


Notice the markups added in Design Rezzew are 
now in your Revit model (Figure 16-3.8). 





FIGURE 16-3.7 Import markup prompt 


27. Select the Rezzszon cloud 1n the 
sheet view (Figure 16-3.8). 


Notice the Properties Pallet provides information about the origin of the markup and tts 


current status (1.e., None, Question, For Retzew and Done). 
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Modify | Law Office Sheets.dwtx[Sheet: A101 - Level 1 Floor Plan] Foregrounc *¥ 
Properties 


Import Symbol 
Markup Object Rectangle 
Cloud 11 


MAKE THE 
BREAKROOM 


Dimensions 
Instance Scale 1.000000 : 


| Identity Data 


Created : ; : 
Modified : 3/27/2012 7:20:59.. ; 


“Markup Object Re. 


g 5 Views (Discipline) 





FIGURE 16-3.8 Markup overlay — revision cloud selected with properties shown 


Follow these steps when you want to remove a DWF Markup link: 
e Manage > Manage Links 


e On the DWG Markup tab (Figure 16-3.9) select the markup and then click 
Remove. 








CAD Formats | DWF Markups | point Clouds 


A A A E A A ANO ANE EAA a aAa em Tdi 





FIGURE 16-3.9 Markup overlay — revision cloud selected with properties shown 
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Self-Exam: 


The following questions can be used as a way to check your knowledge of this lesson. The answers 
can be found at the bottom of this page. 


1. 


2 


You have to manually fill in the reference bubbles after setting up the sheets. (T/F) 
DWF files are much larger than the Revit file. (T/F) 


It is possible to see a listing of only the views that have not been placed on a sheet 
via the Project Browser. (T/E) 


You only have to enter your name on one titleblock, not all. (T/F) 


Use the tool to create another drawing sheet. 


Review Questions: 
The following questions may be assigned by your instructor as a way to assess your knowledge of this 
section. Your instructor has the answers to the review questions. 


1. 


2: 


9: 


You need to use a special command to edit text in the titleblock. (T/F) 
The template you started with has only one Titleblock to choose from. (T/F) 
You only have to enter the project name on one sheet, not all. (T/F) 


The scale of a drawing placed on a sheet is determined by the scale set in that view’s 
properties. (T/F) 


You can save a list of drawing sheets to be plotted. (T/F) 
You can be in any view when creating a 3D DWF file. (T/F) 


The reference bubbles will not automatically update if a drawing is moved to another 


sheet. (T/F) 


On new sheets, the sheet number on the titleblock will increase by one from the 


previous sheet number. (T/F) 


Image files cannot be placed on sheets. (T/F) 


10. The Sheet List schedule never hides data. (T/F) 


SELF-EXAM ANSWERS: 
1—F,2-—F,3-T,4-—F,5-— Sheet 
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Lesson 17 


Introduction to Phasing and Worksharing 


This chapter will start a small new exercise designed to explore two important features in 
Revit: Phasing and Worksharing. Unless a project is brand new, it will be using Revit’s 
phasing feature. Additionally, if a project needs to be worked on by more than one person at 
a time, it will be utilizing Revit’s Worksharing feature. 


Note: This tutorial can be done at any time separate from the rest of the book. 


Exercise 17-1: 





Introduction to Phasing 


Any project that involves remodeling or an addition should use the Phases feature in Revit. 
Revit is often referred to as three-dimensional modeling software. However, Revit’s ability to 
manage elements over time is considered a fourth-dimension. This section will provide an 
introduction to Revit’s phasing feature. 


The Phasing dialog (Figure 17-1.1) 1s accessible from the Manage tab. 


Phasing X 


Project Phases Phase Filters Graphic Overrides 


PAST 






— Insert 
E r 


adaa : 


l PP 
2 


New Construction _ : : 


Combine with: 


Previous 


FUTURE 


| OK || cme || a || He 


FIGURE 17-1.1 Project Phases tab; Phasing dialog 
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Most existing/remodel projects have two phases (Figure 17-1.1): 
e Existing 
e New Construction 


«Additional phases can be created, such as Phase 2 and Phase 3 (in this case, New 
Construction might be renamed to Phase 1). There should never be a phase called 
‘Demolition,’ as Revit handles this automatically (more on this later). 


Revit manages Phases with two simple sets of parameters: 
e Elements: 
o Phase Created 
o Phase Demolished 
e Views 
o Phase 
Oo Phase Filter 


Among these four parameters, Revit is able to manage elements over time and control when 


to display them. 


Element Phase Properties 
As just mentioned, every Modify | Walls 


model element in Revit 
has two phase-related 



















Froperties x | 





parameters as shown fora Basic Wall 
selected wall in Figure 17- CL) Interior - 4 7/8" Partition (1- + 
1.2 al 
Walls (1) w | HE Edit Type 
The Phase Created Structural R A 
parameter is automatically | Structural Thlers 
assigned when an element a a ena = : inns baal 
: . Structural Usage :Mon-be ii 
is created—the setting a 
Dimensions . a | 


matches the phase setting 
of the view the element 1s 
created in. Put another 
way, in a floor plan view 
with the Phase set to New GE mtn be 
Construction, all model bai ee eee anenaniansraies 7 a = : 
elements created in that . ai 
view will have their Phase 
Created parameter set to 
New Construction. 


Length 












Phase Created ‘Existing 


Phase Demolished ‘Mone 












Properties help Apply 
The Phase Demolished a oe 


parameter is never set 
automatically. Revit has no way 
of knowing if something should be demolished. 


FIGURE 17-1.2 Element phase properties 


17-2 


Introduction to Phasing and Worksharing 





View Phase Properties 
Every view has two phase-related 


parameters, as shown for the 

floor plan view in Figure 17-1.3. 
Any elements added in this view 
would be designated as existing. 


The Phase parameter can be set 
to any Phase that exists in the 
project. This setting can be 
changed at any time; however, it 
is best to have one floor plan 
view for each phase—thus, the 
Phase setting is not typically 
changed. 


This setting represents the point 
in time the model is being 
viewed. 


TIP: Create existing and 
demolition views in a 


company/personal template. 


Phase Filters: 


Properties x 















Floor Plan Y 
Floor Plan: Level 2 


Extents z 3 

Crop View A 2 - 
“Gopi = Visibie’ a ee 
german en E EN EE REI 


Te el 2 


View R Range 
Assoc lated Lev rel 
None 


‘E73 saree : : 
e a 
identity Dota sd | 

View Template = 
View N Name B Level 2 


_Deper sen dency y 
Title on Sheet : 
Sheet a 


“in depe endent B : 


Referenc eing 


= | 





Phasing» RUSPIaVsU TUN TRTO GUT ONSVELTAPCUUFTEY SEUTuN TST TET CeNSTELTADCUTTNON RENT 
Phase Filter ‘Show AI 
Phase -Easting 2 





Properties help Apply 


i mn. gy sell AO eet t= ait 
FIGURE 17-1.3 View phase properties 


The Phase Filter setting controls which model elements appear in the view based on their 


phase settings. 


To understand how the Phase Filter setting affects the view, look at Manage > Phasing > 


Phase Filters (Gee Figure 17-1.4). 


Elements will appear in one of three ways: 


e By Category 
e Overridden 
e Not Displayed 


- Displayed as normal, no changes 
- Modified based on Graphic Overrides tab settings 
- These elements are hidden 


Be careful not to confuse the Phase Fier column headings, New, Existing, Demolished and 
Temporary, as literal phases—they are not. Rather, they are a ‘current condition’ (aka Phase 
Status) based on a view’s Phase setting and the element’s Phase Created & Phase 


Demolished settings. 


For example, the ‘current condition of an Existing wall in an Existing view is considered New 
because the phases are the same. Think of it as if you are standing in the year 1980, looking 
at a wall built in 1980—1t ts a new wall. Similarly, a New Construction wall, in a New Construction 
view is also considered New 1n terms of how the Phase Filters work (now all Exzsing walls 
are considered Existing). You are now standing in the year 2016 looking at a wall built in 


1980. 
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Phasing x 


Project Phases Phase Filters Graphic Overrides 


| he a | bising [Demolished 


Show All ‘By Category £ Overridden 1 Overridden On rerridden 

= Compie” enee Category ili ‘By Category ssi Tia Disployed “Noto Displayed ERR 
rene Previous + - Demo ~ Noti Displayed u m l —— cece oa 
6  |ShowP Previous + -New By Category — ee | “Not Displayed Not Displayed 
7 [Show Previous Phase Not Displayed =f Overridden = J Not Displayed Not Displayed 








Temporary 
















When Phase Status is 
Existing, then do this. 







OK cancel || Apply || Help 
FIGURE 17-1.4 Phase Filters; Phasing dialog 
The three images below are of the same model as seen in three different views—each with a 


different combination of Phase and Phase Filter settings. Each condition will be explained in 
depth on the next pages. 








View Settings: 


Phase: Existing New Construction New Construction 


Phase Filter: Show Show Previous Show Previous 
Complete + Demo + New 
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Existing Conditions: 

When modeling existing building, create a Level 
1 — Existing plan view; do this for each level in 
the building. This view will have the following 
phase-related settings: 


e Phase: 
e Phase Filter: 


Existing 
Show Complete 


Any model element created in this view will 
automatically have Phase Created set to Existing. 


Everything in the drawing to the right has the 
Phase Created set to Existing. FYI: One wall and 
both doors have their Phase Demolished set to 
New Constructon—however, we cannot visually 
see that here. 


The Phase Status is actually considered New 
in this view. The phase of the element matches 
the phase of the view. Thus, because the Show 
Complete Phase Filter has New set to By 
Category, there are no overrides applied to this 
view. We see the normal lineweights and fill 
patterns. 


Demolition Conditions: 

When demolition 1s required, create a Level 1 — 
Demo plan view; do this for each level in the 
building. This view will have the following phase- 


related settings: 


e Phase: 
e Phase Filter: 


New Construction 
Show Previous + Demo 


Often, new Revit users think it strange that the 
demo view needs to be set to New 
Construction—given no new elements appear in 
this view. However, looking at the existing view 
just covered—all existing elements (even ones set 
to be demolished) are considered “new.” 
Therefore, the “time slider,” 1f you will, needs to 
be moved past Existing to invoke the Phase 
Demolished setting. If this is still confusing, it 
should make more sense in the tutorial. 
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FIGURE 17-1.6 Demolition view 
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In Figure 17-1.6, the wall and two doors which appear dashed have their Phase Demolished 
set to New Construction. Recall that the view’s phase 1s set to New Construction. In the 
lower right, a new door (1.e. Phase Created = New Construction) automatically demolishes 
the existing wall. 


Notice the Phase Filter Show Previous + Demo has the Demolished Phase Status set to 
Overridden. So any element with the Phase Created setting set to a phase which occurs 
prior to the Phase setting of the current view, and the same element with a Phase 

Demolished setting that matches the current view’s Phase setting, will show demolished. 


FYI: If this project had a Phase named Phase 2, no existing elements set to be demolished in 
Phase 1 (1.e., New Construction in our example) could be shown 1n a view that’s phase is set 
to Phase 2. Those elements simply do not exist anymore, and there is no reason to ever 
show them in this future context. 


One final note on this demolition view: because Revit inherently understands the need to 
demolish elements, it is never necessary to have a Demolition phase. 


New Conditions: 

All Revit templates come with the default plan 
views set to New Construction. For projects with 
existing and demolition conditions, it might be 
helpful to rename these views to Something like 
Level 1 — New (similar for each level). This view 
will have the following phase-related settings: 


e Phase: New Construction 
e Phase Filter: Show Previous + New 


The door and curtain wall shown in the Figure 
17-1.7 have their Phase Created set to New 
Construction. The existing walls are shaded due 
to the Phase Filter having an override applied to 
existing elements (more on this later). 


Demolished openings present a unique situation 
in Revit. When an opening, e.g., door or window, 
is demolished, Revit automatically infills the 
opening with a wall. By default, this wall is the 
same type as the host wall (this can be selected 
and changed to another type). This special wall 
does not have any phase settings and it cannot be 
deleted. If an opening in the wall is required, then 
the wall needs to be hidden or an opening family added. If the demolished door 1s deleted 
this special wall will also be deleted. 





FIGURE 17-1.7 New construction view 
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The Phase Filter used here has the Demolished items set to Not Displayed. Also, the 
Existing items are set to Overridden, which 1s why the existing walls are filled with a gray fill 
pattern. The overrides will be covered next. 


TIP: Smaller projects might show the demo in the new construction plans, in which case the 
Show All Phase Filter might work better. 


Phase Related Graphic Overrides 
When the Phase Filter has a Phase Status set to Overridden, we need to look at the 


Graphic Overrides tab in the Phasing dialog to see what that means (Figure 17-1.8). 


Phasing X 


Project Phases Phase Filters Graphic Overrides 


Projection/Surface a 
Phase Status Halftone Material 
Existing m — UMM Phase-Exist | 


Demolished | a | pana Hidden | Demo 





New | Phase - New 


OAL 


| Temporary [romes | janean aar] | Phase - Temporary 


Lox |l cme |f a |O e 


FIGURE 17-1.8 Graphic Overrides tab; Phasing dialog 


In the context of a given view, if elements Line Graphics x 
are considered Existing, and the selected 
Phase Filter has existing set to 
Overridden—then the settings for the 
Existing row shown above are applied. — MB Bac 


Lines 


Weight: 3 ww 


All the walls being cut by the View Range 


in plan will have black lines with a PEE Fas 
lineweight of 3 (Figure 17-1.9). Simply click 

in the box below Cut/Lines to see these FIGURE 17-1.9 Line settings; Graphic Overrides 
settings. 
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Existing walls, in this example, will also 
have a solid fill pattern set to gray (Figure 
17-1.10). This convention 1s helpful to Palen eia 
clearly delineate existing walls from new [b] visible 
walls in printed bidding and construction 
documents. 


Fill Pattern Graphics x 


Color: [|RGB 192-192-192 


Pattern: Solid fill Ds - 





FYI: Phase state overrides will override 

nearly all other graphic settings in the view pees Ceres Can 
(view Filter being = exception.) FIGURE 17-1.10 Fill Pattern settings; Graphic Overrides 
In Figure 17-1.8, Graphics Overrides tab, 

the Hidden setting for the Demolished row (Phase Status) means that the Visibility option 
has been unchecked (compare Figure 17-1.10). Any blank boxes have no overrides and Revit 
will still use the By Category equivalent. 


Also in Figure 17-1.8, Graphics Overrides tab, notice there are several overrides applied to 
the New phase status. However, notice in Figure 17-1.4, Phase Filters tab, nothing in the 
New column is set to Overridden. Thus, the overrides for New do not apply to anything in 
the entire project currently. 


Phasing and Rooms 
The Room element has only one phase parameter: Phase. This parameter is set based on the 
Phase setting of the view it 1s placed in. However, this parameter is read-only and cannot be 


changed. 




















Properties x 
[Rooms z] E * D S 
Perimeter 32" 9 19/32" on G Sy 
| ‘Computation Height oO" — aeeoea M $ > ee 
SSIES a Š AT | DICTATION {4 DICTATION 
| Name ‘DICTATION ja Y i a Se Z 
l. ee wid i | A00s_ S i 
| Comments un nnn “4 i. ‘4 
Occupancy Zs AS B 
| Department Sy w s ; 
| Base Finish z ie 
l. e rns X x 
[wali Finish is X 
Floor Finish i g A Fa 
l Occupant | ~ i % 
Hen scene ae anaes x < 














Projeġ Browser -Project1 x 





FIGURE 17-1.11 Phase setting for Room elements in existing view 


In the image above, the view phase is set to Existing. If the view’s phase ts changed to 
anything other than existing, the Rooms and Room Tags will be hidden. Rooms are not 
really model elements that are built in the real world, so they are handled a little differently. 
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As we will see in a moment, when walls are set to be demolished, Revit would not be able to 
maintain to existing Room elements in the new, larger area in the building. Thus, Rooms 
only exist per phase. The unfortunate side effect to this is that existing Rooms which have 
no changes need to have another Room element added for each Phase in the project. ‘The 
room name and number are manually entered each time and are not connected in any way 
between phases. 


TIP: It is possible to Copy/Paste existing Rooms with no changes into a new view. 
This will save time retyping room names and numbers. However, there 1s still no 
connection between the two phases. 


In the image below, we see the same model with a wall and door demolished. The Rooms 
and Room Tags shown are completely separate elements from those shown in the existing 
view. 


Properties x 















Number 100 


rg Ce TT 
po en i : i i : f Pe BOE tes OF FICE 
Comments 
Occupancy 
Department 
Base Finish 
“Celing Ene i tart sat E 
E a e enen 
"PaE a eT nc 
T maayaaa " a Sa E 
F A 
Phase ‘New Construction a 





















Properties help Appl 





Project Browser - Project1 


Ta a a meta ttt tl init A- a tari hain 


FIGURE 17-1.12 Phase setting for Room elements in new construction view 
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t 

d 
Phasing and Annotation 


Most annotation elements are not affected by phasing; they are view specific and can tag an 
element whether it is New Construction or Existing. However, beware of a few exceptions. 


View tags such as Sections, Elevations and Callouts, all have Phase and Phase Filter settings. 

Actually, when these elements are selected, the properties presented in the Properties Palette 
are the same as the view properties seen when that item’s view is active. The tag and view are 
connected—that is why the view is deleted when the section tag is deleted. 


If a View’s Phase setting is changed from New Construction to Existing, all the view tags 
will be hidden tn that view (not deleted). 


One more exception is that tags will disappear if the element they are tagging disappears due 
to phase-related view setting adjustments. 
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Exercise 17-1: 





Introduction to Worksharing 


When a Revit project requires more than one person to work on it, the Worksharing feature 
must be used. The feature is fairly simple, but everyone with access to the project must know 
a few basic rules to ensure things go smoothly. 


Projects started from a template do not have Worksharing enabled. These projects can only 
have one person working in them at a ttme—ust like most other files, e.g., a Word, Excel, 
AutoCAD, etc. file. 


Worksharing Concept 

The basic concept of Worksharing can be described with the help of the graphic below. 
When a regular Revit project file has Worksharing enabled, it becomes a Central File. The 
Central File is stored on the server where all staff have access (normal Read/Write access). 
Once a Central File is created, it is typically never opened directly again. Individual 
users work in what is called a Local File, which ts a copy of the Central File, usually saved 
on the local C drive of the computer they are working on. When modifications are made to 
the Local File, the Central File is NOT automatically updated. However, the modified 
elements ARE checked out in that user’s name—other users cannot modify those elements 
until they are checked back in. When a Local File is Synchronized with Central, the delta 
changes are saved; that is, only changes the user made are ‘pushed’ to the Central File, and 
then only changes found in the Central File, since the last Sync, and ‘pulled’ down (thus, the 
two way arrow). All elements checked out are typically relinquished during a Sync with 
Central. There is no technical limit to the number of users, though when there are more than 
10 users the project can become sluggish. 


User or Tak B: 
Local File Local File 


J Central File 

Ey, 

User D: User sate 
Local File Local File 


FIGURE 17-2.1 Revit project Worksharing concept 
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Overall, this system is very stable and has very few issues. 


FYI: Revit Worksharing does not work on cloud storage services such as Dropbox. 
There is too much latency in the network and several problems will be created 
including possible file corruption. There have been recent developments in using Revit 
Worksharing over the internet, but they involve Revit-specific software and/or 
hardware. 


Enabling Worksharing 
In just a few clicks of the mouse, Revit’s Worksharing feature can be enabled; this section 
will describe how. 


The main Worksharing tools are conveniently located on the Status Bar (Figure 17-2.2). 
These same tools, plus a few others, are located on the Collaboration tab in the Ribbon. The 


average user can get by with just the Status Bar tools, but we have to start on the Ribbon. 


Auto 











ystems Insel notate Analyze Massing & Site Collaborate 
g () Active Workset: 


Collaborate 





Modify! Communicator 


Select ¥ Communicate Manage Collaboration 
Properties 
Sar a a 





FIGURE 17-2.2 Worksharing tools on the Ribbon 


To enable Worksharing do this: Collaborate x 


e Ensure project file is in a shared 
location on a server 


You are enabling collaboration. This will allow multiple people to 
work on the same Revit model simultaneously. 


e Open the Revit project 


e Click Collaborate on the Ribbon 
shown in Figure 17-2.2 


2 





e With Collaborate with your network 


selected, click OK (Figure 17-2.3) 


How would you like to collaborate? 
(®) Collaborate within your network 
You can collaborate only on a local or wide area network (LAN or 


o Save the proj ect WAN). The model will be converted to a workshared central 
e Click Yes (Figure 17-2.4) ee 
O Collaborate using A360 


You can collaborate over any Internet connection. A copy of the 
model will become workshared and be uploaded to A360, The 
orginal model will remain as a backup. 


The project file now has Worksharing enabled. 
At this point the project file should be 
closed and all users will create a Local File 
(covered in the next section). There ts typically 
no reason to ever open this file again, even if 
only one person will be working on the 
project. It is not necessarily bad for someone to open the Central File, even with others 
working in Local Files, but following this rule will help minimize issues. 


Which collaboration method should | choose? 


FIGURE 17-2.3 Enabling Worksharing (Collaboration) 
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The option to collaborate using A360, shown in Figure 17-2.3, ts a paid cloud service offered 
by Autodesk to allow design firms from different offices to work on the same Revit model. 


Once Worksharing is enabled, two folders are Save File as Central Model x 
created next to the Central File—one contains 
the same name as the project file (Figure 17- 
2.5). The “temp” folder only exists while the 
Central File ts open. 


This is the first time that the project has been 
saved since Worksharing was enabled. This 
project will therefore become the central 
model. Do you want to save this project as the 


central model? 
Important: The Central File cannot be 
If you want to save the file as the central model witha 


moved and the folders defining the path to different name and/or different file location, click No and use 
the file cannot be changed. the Save As command. 


There is a special set of steps required if the = 
Central File needs to be moved. This involves 
opening the Central File, or a Local File, 
Detached From Central—which is 
discussed more later on. 


FIGURE 17-2.4 Worksharing related notice 


Name Date modified Type Ize 

ut Rewit_temp 2/15/2015 F514M File folder 

di Winston Towers Lewel 41 Rerodel_backup 2715/2015 751 AM File folder 

[aa Winston Towers Level 41 Rernodel.rvt 2f15/2015 PSLAM Revit Project 4,192 KE 


FIGURE 17-2.5 Folder created for Worksharing 





Creating a Local File 
Once a Central File has been created there is really no reason to ever open it directly again. 
Rather, each user creates a Local File to work in. This section describes how to do that. 


The steps to create a Local File are simple: 
e Open Revit 
o Use the desktop icon or start menu 
o Do not double-click on the Central File from Windows Explorer 
e Click Open 
e Browse to, and select, the Central File 
e Ensure Create New Local is checked (Figure 17-2.6) 
o This should be checked by default when a Central File is selected 
e Click the Open button 
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R Open ? x 
Lookin: || | Worksharing ~] ER X E vm y 
RP 
Name Date modified Type 
|_| Winston Towers Level 41 Remodel_ba ckup 3/19/2016 &29 AM File folder a 
Lad Winston Towers Level 41 Remodel. rt 3/19/2016 &29 AM = Autodesk Revi 
< > 
File name: 
Files of type: | All Supported Files (*.rvt, *.rfa, *.adsk, *.r cg 
Worksharing | p 
Tools ~| [_] Audit L] Detach from Central “| Create New Local | Open | ~ 


FIGURE 17-2.6 Create New Local check box; Revit Open dialog 


The Create New Local option copies the Central File to the user’s local hard drive (Figure 
17-2.7). The file 1s located based on the “Default path for user files” setting in the Options 
> File Locations dialog. The local file has a slightly different name: Central Filename + 
Username. Once the open process is done, this user 1s in the newly copied Local File. 








Documents library j 


Includes: 2 locations 









Name Date modified Type Size 

di Autodesk Application Wanager 2/8/2015 10:04AM File folder 

Ji winston Towers Level 41 Remodel_D]$_backup 4/15/2015 3:51PM File folder 

Ma Winston Towers Level 41 Remodel _DJS.rvt 2f15/2015 7:51 4M Revit Project 4192 KB 





FIGURE 17-2.7 Local file created on user’s hard drive 


Each local file has one Username associated with it; the local filename includes the 
username on the end to help keep this straight. The Username is specified in the Options 
dialog (Figure 17-2.8). This 1s initially set to match the username of the Windows 
login/username. The username can be changed—uin fact, Revit will change it to match your 
Autodesk A360 username when you log into the Autodesk Cloud Services (the username 
will not change if you are in a Local File). 
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Options x 
General Notifications 
User Interface Save reminder interval: | 30 minutes wv | 
Graphics Synchronize with Central reminder interval: | 30 minutes v 


File Locations 
Username 


Rendering i= 


ChE: Speming You are currently not signed in to Autodesk A360. When you sign in, your 
Autodesk ID will be used as your username. 


SteeringWheels 


ViewCube Sign In to Autodesk A360 





Macros Journal File Cleanup 
a 


PE igs Nagi sell i che ssi 
FIGURE 17-2.8 Username setting in Options dialog 


If the Username saved within the Local File (which does not really have anything to do with 
the filename) does not match the current username specified in the Options dialog, Revit 
will warn you that this situation 1s not acceptable. In this case, the Local File will not be able 
to synchronize with the Central File. This problem can arise if/when Revit changes the 
username to match the Autodesk A360 account as just mentioned. In this case, the file 
should be closed and a new Local File created per the steps previously covered. 


The Revit Username is the designator used to track who has what checked out. No two 
users may have the same username. Duplicate usernames, either at the same time or at 
different times, would cause corruption in the Revit database. 


Saving; Local versus Central 

Once Worksharing is enabled there are 
two ways in which each user working in 
their Local Files may save their work: 
Local Save and Synchronize with 
Central (Fig. 17-2.9). These two options 
will be covered here. 





FIGURE 17-2.9 Save icons on QAT 


While in a Local File, the user has two save options on the Quick Access Toolbar. 


e Save Local 
The first one is the normal Save icon (looks like a floppy disk). Every time this 1s 
selected, the Revit project 1s saved to the local hard drive. This ensures data will not 
be lost if Revit crashes or if the power goes out. A local save is fast as it does not 
involve the network and should be done often while working actively in the Local 
File. 

e Synchronize with Central 
The second option 1s only available when Worksharing is active in the current 
project file. This command saves all the delta changes between the user’s Local File 
and the Central File. This save take more time as data is being saved across the 
network. This type ts performed less frequently: once an hour, at the end of the day 
and when someone needs access to elements you have checked out. 
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The Synchronize with Central (SWC) command opens the dialog shown below (Figure 17- 
2.10). Avoid using the Synchronize Now option listed in the drop down as this option may 


not relinquish rights to items you have checked out. 


While in the SWC dialog, it is important to check all of the ‘relinquish’ boxes which are 
not grayed out (except Compact Central). If this is not done, elements will remain checked 
out in your name even when you are not working on the project. This can be a big problem 
for teammates working in the evenings or while you are on vacation/holiday! 


Synchronize with Central X 


Central Model Location: 


Browse... 





[] Compact Central Model (slow) 


“After synchronizing, relinquish the following worksets and elements: 


Project Standard Worksets View Worksets 


Family Worksets User-created Worksets 


Borrowed Elements 





PT 


Save Local File before and after synchronizing with central 


cance Heb 


FIGURE 17-2.10 Synchronize with Central dialog 


Relinguish 


In the image above, only one category has elements checked out for the current user: User- 
created Worksets. Checking this box will ensure all the checkout elements are available to 
others on the project team. 


Save Before and After SWC 

The Save local before and after SWC ts checked by default. This is good practice, as Revit 
can sometimes crash during SWC (especially on large projects on 32bit computers). Saving 
local before SWC helps prevent data loss. Saving local after SWC ensures the new local file is 
up to date. 


Compact Central 


This option is often used once a week on large, complex projects. It only needs to be 
performed by one person. Doing this database management helps to keep the file optimized 
for performance and file size. When selected, the SWC takes significantly longer. 


Comment 

This allows the user to add a brief note about what changes they made. This is helpful if the 
central file needs to be rolled back to a previous version; the comments are listed in the 
related dialog. 


TIP: This author recommends users create a new Local File each day. The existing 
local file does not benefit from the Compact Central command, so creating a new 
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Local File allows the user to work in the more optimized file. This also ensures the 
user is working on the latest version of the model, e.g., there are changes in the Central 
File which have not been downloaded yet—maybe another user worked all night on 
the project. 


Detach from Central 
Whenever a new Central File is needed or a user wants to look at a file without making 
changes, then Detach from Central should be used. 


If a Central File becomes corrupt, any Local File can be used to replace the Central File. To 


do this: 

e Open Revit (do not double-click on the project file) 
Click Open 
Browse to and select the Local File 
Check the Detach from Central option (Figure 17-2.11) 
Click Open 
Select Detach and Preserve Worksets 


You are now in an unnamed, unsaved Central File. Simply save the file to the server and it 
will be a Central File. At this point, everyone will need to make new Local Files. 


If someone wants to look at a Revit Project file without making changes, they need to open 
the file Detached from Central. When this is done, there is no way to save any changes back 
to the original Central File as Revit does not know about it. It is important to understand 
that even copying a Central File to your desktop will automatically turn it in to a Local File 
when opened. Some make this mistake, thinking they will copy a file to see how others have 
created a Revit model—not realizing they are checking things out with their username! The 
consequence of this mistake is that staff working on the project can no longer edit parts of 
the model until the elements are checked back in. 


R Open ? x 
Lookin: | 1] Worksharing vl & & M & views + 
fr Preview 
Name Date modified Type 
i Revit_temp 19/2016 &44 AM File folder 4 
4 Winston Towers Level 41 Remodel_backup 3/19/2016 2:43 AM File folder 
Ea Winston Towers Level 41 Remodel.rvt 3/19/2016 &:43 AM Autodesk Revi 
















File name: 


ers Level 41 Remodel.rwt 


Files of type: |All Supplied Files (*.rvt, *.rfa, #.adsk, *.rte) v 
aring 
Detach from Central L] Create New Local Open = Cancel 





Tools ~~ [_] Audit 


FIGURE 17-2.11 Detach from Central checked; open dialog 
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Know the Red Flags 
While in the Open dialog, if you select what you think 1s a Central File and the Create New 


Local is not checked, that is a red flag! There are two reasons why this would not be 
checked: 
e The file is actually a Local File 
Oo You may have accidentally selected the Local File rather than the Central File 
O Someone may have accidentally saved a local file over the Central File 
" In this case, they need to do a Save As; in Options check ‘Make New 
Central’ and save the file to the same location. Everyone needs to 
make a new Local File. 
e The file ts a different version of Revit 
o «A Revit project should not be upgraded unless everyone on the team is ready 
to do so 
O Ifthe file is saved in a newer version of Revit, that version must be used 


Worksets 
Once Worksharing has been enabled in a Revit project, every element, view and family is 
associated with a Workset. Here are a few things Worksets are used for: 
e The underlying mechanism allowing multiple people to work in same file/model 
e Opening specific Worksets limits geometry loaded, conserving computer resources 
e Controlling visibility project-wide or per view 
Looking back at Figure 17-2.3, notice that modeled elements, if any exist, are divided up 
between two default Worksets when Worksharing 1s activated: 
e Shared Levels and Grids 
e Worksetl 


All the Levels and Grids in the model are associated with the same named Workset. FYI: 
when creating new Levels or Grids, the user needs to make sure they go on the correct 
workset. 


All other elements in the model are placed on Workset1. Additionally, each view and family 
is associated with its own Workset—that is, one unique Workset per view and per Family. 


This default setup is all that is ever 
needed on many projects. On large, 
complex projects additional Worksets 
are created. For Example: 

e Core and Shell 
Level 1 (| Create New Local Open ~ 





© 
e Į eyel 1 Furniture Workset: 
All 
° ee = : Editable 
e Level 2 Furniture ell evne 
e Ftc. Specify... 


. FIGURE 17-2.12 Specify worksets; Open dialog 
Segregating model elements on 
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separate Worksets is mainly done to conserve computer resources. For example, in the Open 
dialog, a user can choose to open only the Level 1 and Level 1 Furniture worksets (Figure 
17-2.12). For a 30 story building this can save a significant amount of RAM/Memoty. 


The Worksets in the current Revit project are listed in the Worksets drop-down list on the 
status bar (Figure 17-2.13). The selected Workset is what all new elements will be placed on. 
In this example, all model elements would go only on Workset1. 






Open Worksets dialog 


If elements are created on the 
wrong Workset, it is simple to 
change. Once Worksharing 1s 
enabled all elements have a 





1/4" = 1'-0" Gl tk Ge RE 









ts, ci Worksetl (Not Editable) l~ ra sf. 
Workset parameter (Figure 17-9 Skard Levels and Grids (Not Edisoie f 
2.14). Simply select a different 
workset from the list in the FIGURE 17-2.13 Worksets drop-down on status bar 


Properties palette. 


Madii alls 


Properties x 


C] Basic Wall 


Generic - 8" Masonry 


| Walls (1) 


Dimensions 
Length 





| Workset 
Edited by 





Properties help 





Project Browser - Winston Towers Level 41 Remodel_D... 





FIGURE 17-2.14 A selected elements workset; properties palette 
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Worksets Dialog 
The Worksets dialog (Figure 17-2.15) can be accessed from the Worksets icon on the status 
bar (Figure 17-2.13). 


Worksets x 


Active workset: 


Workset1 [Workset1 (Not Editable) E Editable} ~ | [_]Gray Inactive Workset Graphics 


shared Levels and Grids = p E a 





Rename 


Open 


Non Editable 
Show: 
|] User Created [| Project Standards 
L] Families C] Views 


L x J| we || he 


FIGURE 17-2.15 Worksets dialog 


Clicking the New button allows additional Worksets to be created. Worksets can also be 
opened and closed when selected using the buttons on the right. The two default Worksets 
cannot be deleted. When deleting Worksets, which contain elements, Revit prompts to select 
which Workset to move the elements to — deleting a Workset will not delete elements. 


The Editable column should typically be set to No. This allows individual elements to be 
checked out by multiple people. When the Editable column is set to Yes, then only that 
person listed may edit anything on that Workset. This is sometimes done to limit who can 
change certain elements in the model. For example, 1f the structural model is in the same 
model as architectural and interior design, the structural engineer/designer might leave the 
structural Worksets checked so no one on the design team can accidentally move a column. 


Unchecking the Visible in all views option will hide those elements in the entire project. 


Workset visibility by View 

Once Worksharing is enabled, each view’s visibility/graphics override dialog has a Worksets 
tab (Figure 17-2.16). This allows elements to be hidden based on which Workset they are on. 
The default setting for visibility is to rely on the Worksets dialog (1.e., Use Global Setting). 
Two other options, Show and Hide, allow for a view specific setting independent of the 
global setting. 
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vizibilite Graphic Owerricdez fer Floor Plan: Level 1 
Model Categories Annotation Categories Analytical Model Categories Imported Categories Filters Worksets 


These visibility settings control the display of worksets in the current view. 
Select Use Global Setting to use the workset’s “Visible in all views” setting defined in the Worksets dialog, 
Select Show or Hide to show or hide the workset, regardless of its “Visible in all views” setting. 


|e Shared Levels and Grids Use Global Setting (Visible) 

















ae Workset] ARENAS oO MA 
| how 
Hide 
Use Global Setting (Visible) 
Selection 
| Al || None || Invert 


Items in the checked worksets may be visible, All others are invisible. 
* The workset will not be visible because itis dosed, To open it, go to the Worksets dialog and select “Open”, 
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FIGURE 17-2.16 Workset options per view 



























Worksharing Display 

One of the toggles on the 

View Control Bar provides Worksharing Display Settings... 
a way to highlight a few a Chechuuk satus 
Worksharing items (Figure 88, Owners 

17-2.17). Revit is able to E Mode] Updates 
highlight, with different Si ists 





colors, which Workset G& Worksharing Display Off 
elements are on, or who Vo" EA O k k R P Ca iia 


hashar checked outat ci? Workset1 (Not Editable) ~ yl B Main 
any given time. Clicking the FIGURE 17-2.17 Worksharing display visual toggles 

Worksharing Display Off 

turns the highlights off. 


144" = 





Making Worksets Editable 
It was already mentioned that an entire Workset should not be made editable, as no one else 
can edit any element on that Workset. 
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Most of the time, Revit will automatically 
check out elements when you begin to 
edit/modify them. However, some edits are 
more indirect and require the user to manually 
make the elements editable before changes 
may be made. When an element, or elements, 
is selected and a right-click is performed, 
there are two related options (Figure 17-2.18): 

e Make Worksets Editable 

e Make Elements Editable 


Typically, only the second option is used— 
which checks out just the selected elements 
rather than the entire workset. 


Worksets and linked models 

If a linked model and the host model have the 
same named Workset, then Revit 
automatically connects the two. For example, 
if the structural grids in the structural model 
are on a Workset called Struct Grids, and the 
architectural model also has a Workset called 
Struct Grids, then they will be connected. 
Turning off the global visibility of Struct 
Grids in the architectural model will turn off 
the structural grids, leaving the architectural 
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Cancel 


Repeat [Worksets] 


Recent Commands 
Change wall's orientation 
select Joined Elerments 


Hide tn views 


Override Graphics in View 


Create Similar 

Edit Farnily 

select Previous 
Select All Instances 
Delete 


Find Referring Wiews 


Zoom In Region 
Zoom Out (Asch 
Zoom To Fit 


Previous PansZoam 
Mext PanfZoom 

Make Wrorksets Editable 
hake Elernents Editable 


Browsers 


Properties 

















grids visible. This would be done when the ELSE tenes ae eee 


architects have used Copy/ Monitor to create 

their own semi-independent copy of grids they can adjust lengthwise. Structural engineers 
might also want to do something similar for the architects’ levels. 

Each linked Revit model will also have a separate list of Worksets contained with the linked 
model itself. This provides granular control over Workset visibility per linked Revit model. 
For example, the structural model sometimes contains duplicate walls, compared to the 
architectural model, to highlight just the structural /bearing walls in their model. If those 
duplicate walls are placed on a separate Workset, then the other disciplines may turn them 


off. 


To see the Worksets in linked models: 
e In any view, type VV 
e Click the Revit Links tab (Figure 17-2.19) 
e Click the Display Settings button for the desired link 
e Click the Workset tab 
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Select linked model worksets in the following list to make them visible in the current view of the host model. 


Shared Levels and Grids 
Workset1 






FIGURE 17-2.19 Worksets in linked models 


While a Central file is being accessed others cannot access it — this includes Syncing with 
Central or opening the file. Sometimes prompts will appear during open that need to be 
closed before the file is finished opening. Ideally each user should not walk away from the 
computer while the file is opening. 


Logging into A360 

When logging into Autodesk A360, to access cloud services, Revit requires the A360 
username and the Revit username match. If the Revit username is changed, via Options, 
then the user needs to create a new Local File. 


Conclusion 


This concludes the introduction to Worksharing. It is important that everyone working on a 
Worksharing project understands this information to have a successful project without 
significant issues and/or downtime. 
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Exercise 17-3: 





Phasing Exercise 


This section will provide a hands-on tutorial of Revit’s Phasing functionality. The exercise 
involves remodeling an existing building. 


1. Open the Revit project file, from the online content (see inside front cover of book), 
called Existing Widget Engineering Building.rvt — this file 1s in the Phasing and 
Worksharing folder. There is another file with a similar name from the online files, 
so be sure you have the correct file. 


2. Ensure the Level 1 floor plan view ts open (Figure 17-3.1). 


Notice the Phase setting for this view is set to Existing. Thus, any elements added in this 
view will be existing. In this tutortal, the boxed rooms will be converted to a conference 
room. Level 2 will also have some modifications, which will be discussed next. 
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FIGURE 17-3.1 Level 1 floor plan with Phase set to existing 


3. Switch to the Level 2 floor plan view (Figure 17-3.2). 


On this level, the goal ts to add offices, with walls and doors, in the boxed area. 
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FIGURE 17-3.2 Level 2 floor plan with Phase set to existing 

















The next step will be to set up separate views for the Existing and New Construction phases. 


4. Inthe Project Browser, right-click on Level 1 and select Rename. 
a. Change the view name to Level 1 — Existing. 


b. Click No to rename the corresponding level and views. 
5. Repeat the previous step for Level 2, creating a new plan named Level 2 — Existing. 


Next you will duplicate the two plan views and adjust their Phase setting for New 
Construction. 


6. Right-click on Level 1 — Existing and select Duplicate View > Duplicate. 
7. Rename the newly created view to Level 1— New; click No to rename the levels. 


8. With nothing selected in the Leze/ 7 — New plan view, change the following in the 
Properties Palette (17-3.3): 


a. Phase Filter: Show Previous + New 
b. Phase: New Construction 


9. Repeat the previous three steps to create Level 2 — New. 


Due to the selected Phase Filter, the existing walls appear filled in the new views. Next, we 
will adjust the solid fill to be a shade of gray, rather than solid black. 
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FIGURE 17-3.3 Level 1 — New altos: plan with Plvase settings adjusted 


10. Select Manage > Phasing. 


11. Select the Phase Filter tab (Figure 17-3.4). 


Notice the Phase Filter we set for Level 1 — New, which is Show Previous + New. The 
existing items will be Overridden. This 1s what is causing the walls to be filled in black. Next 


we will adjust the overrides on the next tab. 
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FIGURE 17-3.4 Phase Filters tab; Phasing dialog 
12. Select the Graphic Override tab. 


13. Follow the steps shown in Figure 17-3.5 to change the fill color to gray. 
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FIGURE 17-3.5 Graphic Overrides tab; Phasing dialog 
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You should notice, in ALL of the ‘new’ views, that the walls are now filled in gray rather 
than black. However, the wall lines are also gray and would be better black. You will also 
make that change. 


14. Make the following change in the Phases dialog to adjust the lines to black for 
existing elements (Figure 17-3.6). 
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FIGURE 17-3.6 Graphic Overrides tab; Phasing dialog 


Notice the existing walls are 
now filled with a solid gray 
pattern but the lines are solid 
black (Figure 17-3.7). This will 
make the existing elements 
contrast well next to new 
elements. 


Now that the views are set up 
the original existing conditions 
can always be viewed 1n the 
‘existing’ views and the new 
work in the ‘new’ views. FIGURE 17-3.7 Existing walls shaded with black lines 
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Demolition 


Next, some elements will be set to be demolished, and a third set of views will be created to 


see the demolition work. 


15. Switch to the Level 1 — Existing floor plan view. 


16. Zoom into offices 104 and 105 as shown in Figure 17-3.8. 
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FIGURE 17-3.8 Level 1 — Existing floor plan view — wall and two doors to be demolished 


17. Holding the Ctrl key, select the wall and two 
doors pointed out in Figure 17-3.8. 


18. With the three elements selected, set the Phase 
Demolished to New Construction (Figure 17- 
3.9). 


Notice, with the wall and two doors selected, that the 
Type Selector says ‘Multiple Categories Selected’ and 
the drop-down list below (aka Properties Filter) 
indicated three elements are currently selected. When 
multiple ttems are selected, only the Common 
properties between those elements are displayed. In 
this case there are only five common parameters, two 
of which are related to phasing. 
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19. Move your cursor back into the drawing area and press Esc, or the Modify button, 
to unselect the elements. 


Because you are in the existing view, nothing has changed graphically in the view. 
20. Switch to Level 1 — New floor plan view (Figure 17-3.10). 


Notice, due to the phase settings of the New view, the wall and two doors are hidden in this 
view. The Phase Filter Show Previous + New is set to hide demolished elements. One 
interesting thing that happened 1s Revit automatically infills demolished openings, both 
doors and windows, with a wall that matches the host wall type. ‘This wall can be selected 
and adjusted to another wall type, but it cannot be deleted. If a “plain” opening ts needed, 
with no door or frame, the infill wall needs to be manually hidden via right-click > hide 
element or using a view filter. 




















$$] 








FIGURE 17-3.10 Level 1 — New floor plan view — wall and two doors hidden 


21. Select one of the infill walls pointed out in Figure 17-3.10. 


22. Notice the following in the Properties Palette: 
a. The default wall ‘Type matches the demolished door’s host 
b. The Type Selector allows different types to be selected 
c. There are no phase parameters 


d. This wall may not be deleted without deleting door 
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Next you will demolish the furniture. First, we will see that existing items may be set to be 
demolished in the New Construction views. Second, a problem related to demolishing 
elements within Groups will be reviewed. 


23. While still in the Level 1 — New floor plan view, select one of the chairs at the desk 
in Office 105. 


24. Set the Phase Demolished to New Construction. 
The chair instantly disappears in the ‘new’ floor plan view. 
25. Switch back to the Level 1 — Existing view to see the chair 1s still there. 


26. In either Level 1 floor plan view, select one of the round tables with chairs in Office 
105. 


Notice the selected element is a Group and no phase properties are listed. The group can be 
edited and elements within the group changed to be demolished, but that would affect all 
instances of the Groups—which 1s not what we want. Thus, there are two options: create 
another Group for demolition or just un-group the elements to be demolished. For this 
smaller project we will do the latter. 


27. With the Group still selected, click Ungroup on the Ribbon. 


28. With the table and four chairs selected, set the Phase Demolished parameter to New 
Construction. 


29. Repeat these steps to demolish all furniture in Offices 104 and 105. Do not delete 
the furniture tags in the existing views. 


FYI: Sometimes it is easier to demolish elements tn a ‘new’ view as things will 
disappear as they are set to be demolished. This way you know you have everything 
once all elements are hidden in the view. ‘This is especially helpful with things like 
system furniture which has smaller elements hidden under larger elements. 


Adding New Elements 

The next step in converting the 
two offices to a larger conference 
room is to add a door. 


30. In the Level 1 — New floor 
plan view, add a Door as 
shown in Figure 17-3.11. 


31. Press Esc to end the door 
command, and then select 


the door. 














FIGURE 17-3.11 Door added in Level 1 — New floor plan view 
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Notice, in properties for the selected door, that its Phase Created 1s New Construction, 


which matches the Phase setting of the current view. Also, the Phase Demolished 1s set to 
none. 


32. Looking at the Level 1 — Existing view, nothing has changed graphically at the new 
door location. 


Next a view will be created to document the demolition work. This is a view, placed on a 
sheet, which indicates the elements to be demolished. Contractors need to know this for 
bidding and during construction. 


33. Right-click on the Level 1 — New view and select Duplicate View > Duplicate. 
34. Rename the newly created view to Level 1 — Demolition. 


35. Change the Phase Filter to Show Previous + Demo for Level 1 — Demolition; the 
Phase setting should already be set to New Construction. 
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FIGURE 17-3.12 Level 1 — Demolition floor plan view 


This new view shows all the elements to be demolished with dashed lines—this 1s an 
industry standard convention (Figure 17-3.12). Often, movable items such as furniture are 
not shown. Notice the opening for the new door ts also identified. ‘This tells the contractor 
that a portion of the existing wall needs to be removed; dimensions should be added to the 
demolition view so the new door ts accurately positioned. 
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In the demolition view, notice the Phase is 
set to New Construction. The view phase 
must be past Existing in order for the 
demolish setting to kick in. Also, due to the 
Phase Filter (Show Previous + Demo), 
only Existing and Demo elements appear. 
All new elements are hidden, even though 
the view’s phase is set to New 
Construction. 














36. Using the information just covered, 
create a Level 2 — Demolition plan 
view. 





37. In the Level 2 — New floor plan 
view, demolish the eight desks 
shown dashed in Figure 17-3.13. 








| 
Next, new walls and doors will be added. FIGURE 17-3.13 
Level 2 — Demolition floor plan view 
38. In the Level 2 — New floor plan 
view, add the walls and doors shown 
in Figure 17-3.14; center the two 
walls on the exterior curtain wall 
mullions. 











All the walls and doors just created in the 
‘new’ view are set to New Construction for 
Phase Created. These elements do not appear 
in the existing view or the demolition views. 


Room Elements 

The final thing to consider for this 
introduction to phasing is the Room 
elements. 





39. In the Level 1 — Existing view, 
select the Room element for Office 
105. 








FIGURE 17-3.14 


In the Properties Palette, notice the Phase ts Level 2 — New floor plan view 


set to Existing and that it cannot be changed. 
Existing Rooms only appear in existing views and new Rooms only appear in new views. 
The phase ts set based on the view the Room was placed in. 


40. Switch to Level 1 — New and zoom in on the new conference room. 
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Notice there are no Room elements in this entire view. Given our specific remodel project, 
this logic starts to make sense. When two rooms become one larger room, Revit cannot 
automatically make the two existing rooms become one — especially without affecting the 


fidelity of the existing view. 


Thus, Room elements must be added separately in the ‘new’ floor plan view. 


41. In the Level 1 — New view, add a Room to the new conference room. 


42. Edit the name to CONFERENCE ROOM and the number to 105. 


43. In the Level 1 — New view, add Rooms as shown in Figure 17-3.15; name and 


number as shown. 

















CONFERENCE 
ROOM l WORK ROOM 
105 | 103 
774|SF 521 SF 














FIGURE 17-3.15 Rooms added; Level 1 — New floor plan view 


The four Rooms just added have their Phase set to New 
Construction. These Rooms do not appear in the 
‘existing’ views. Given these steps, it should be noted that 























the existing rooms have no connection to the new rooms 
in the same location. Thus, any changes to existing room 
names and/or numbers must be carefully coordinated. 


TIP: For existing room elements that don’t change, 
1.e., the room name and number are the same in 
both ‘existing’ and ‘new’ views, they can be copied 
and then pasted from one view/phase to another. 
This is a quick way to transfer the name and 
number data. 


44. Add three Rooms to the Level 2 — New floor 
plan as shown in Figure 17-3.16. 
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FIGURE 17-3.16 Rooms added, 
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Room Tags in Demolition Views 

The demolition views will only be able to show the ‘new’ Rooms because the view’s phase 1s 
set to New Construction. This is a challenge as we want to show the existing rooms to make 
sure the contractor enters the correct area and removes the right stuff! 


One trick, or workaround, is to create another ‘existing view and hide everything in the view 
except the Room and Room Tag categories. This new special view can be placed on top of 
the demolition view on the sheet. In fact, Revit will allow you to snap the two models 
together when placing one on top of another (you will see an alignment snap for both the X 
and the Y axis). 


No Demolition Phase 
It is important to reiterate that Revit handles the demolition phase automatically. There 
should never be an actual demolition phase in the Phases dialog. 


Conclusion 


This concludes the introduction to Phasing. There is more that can be covered on this topic, 
but the material presented should be enough to get started with Phasing in any project. 


17-34 


Introduction to Phasing and Worksharing 


Exercise 17-4: 


Worksharing Exercise 





This section will provide a hands on application to worksharing, more than one person 
working in the project at one time. The tricky thing about this tutorial is that it is best 
followed with two people, at the same time, with access to the same network. 


FYI: Worksharing does not work over the internet, using file sharing tools such as 
Dropbox, A360, Google Drive or Microsoft One Drive. 


If this tutorial cannot be performed by two people, at the same time, on the same network, 
there is a way to simulate this on one computer, by one person. As mentioned at the 
beginning of this chapter, Revit tracks each user based on their Username set in Options. 
Thus, opening two sessions of Revit on one computer and changing the Username for each 
allows Revit to ‘see’ two different users accessing the Central file. 


Steps to simulate two users: 


User A: 
e Open Revit 
e Application Menu > Options 
o Change Username to User A 
e Open project starting at step #1 below 





e Continue following steps as User A 


User B 
Important: don’t follow these steps until second user instructions begin — 
starting on page 17-40: 
e Open a second session of Revit 
o This does not mean open another Revit project file 
o Double-click the desktop icon 
o This starts a second session of Revit on your computer 
e Application Menu > Options 
o Change Username to User B 
e Open the project file as instructed for User B 
e Follow steps for User B using with this session of Revit 
Oo Notice the Local File name, seen on the Title Bar, 
contains ‘User B’ as a suffix 


Before Closing the Revit Sessions 
e Application Menu > Options 
O Restore your original Username 





FYT: Do not log into A360 as that will change your username. 
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The steps just listed, allowing Revit to ‘see’ two users on the same computer, must be 
performed each time Revit ts used. So, if this entire tutorial cannot be completed in one 
sitting, these steps must be followed each time. ‘The reason has to do with how Revit stores 
the username. When the username is changed, a text file (Revit.in1) is adjusted. Each time 
Revit is opened, it reads this file to determine what the username is. Obviously there can 
only be one username, and ıt is based on the last session of Revit to change it. 


Warning: Be Patient and Take Turns 

The steps MUST be followed in the order listed by BOTH users or this tutorial will not 
work. When User A has a step, User B should be idle—not doing anything. There are no 
steps where both users are working at the same time. Once the basics are understood, 
students are encouraged to “go at it” with multiple users working at the same time. 
However, to highlight the way Worksharing actually works, we need to have one user make a 
change and then, after that, have another user do something so the sequence of events can 
be clearly seen. 


Enabling Worksharing 

The first step is to enable Worksharing. This is only done by only one person. If a second 
person is involved in this tutorial, that person is encouraged to watch User A perform these 
steps. 


TIP: It might be best to work through this tutorial twice—switching roles the second 
time. 


1. USER A: Open the completed phasing project Existing Widget Engineering 
Building.rvt from the previous exercise. 


a. Make sure the file is on the network first, if two people will be following this 
tutorial. 


b. While in the Open dialog, notice the Worksharing options at the bottom— 
they are grayed out because the selected file does not have Worksharing 
enabled (Figure 17-4.1). 





rj = les of toe Fies (rrt, "ufa, "aii "utai . 
Worksharing 
`e > aF Detach From Central Create New Local _per ° area 


FIGURE 17-4.1 Worksharing options in the Open dialog 


The process to enable Worksharing starts by simply opening the Worksets dialog. 


2. USER A: Click the Collaborate tool on the Ribbon (Figure 17-4.2). 
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FIGURE 17-4.2 Collaborate tool on Ribbon 


This process can take a minute or two, 
depending on the speed of your computer 


(and the size of the project). 


The Collaborate dialog is now open (Figure 
17-4.3). 


3. USER A: With Collaborate within 
your network selected, click OK to 
close the dialog. 


At this point the Worksharing file has not 
been saved yet, so no one else can work in 1t. 


4. USER A: Click the Save icon on the 
Quick Access Toolbar (Fig. 17-4.4). 


a. Notice the icon just to the 


right of the Save icon... this is 


currently grayed out. 


5. USER A: Click Yes to the final worksharing 


related prompt (Figure 17-4.5). 


The file, in the location you opened it from, is now 


a Central File. Be careful not to edit, move or 
rename the folders created next to the central 


file. 


On the Quick Access Toolbar, notice the 
regular Save icon is now grayed out and the 
icon to the nght, Synchronize with Central, 


is active (Figure 17-4.6). In the future, keep in 


mind that this is a clue that you are in the 
Central File—which you should not be in. In 
fact, once this file is closed, you typically 
never need to open it directly again. 


Collaborate k 


You are enabling collaboration. This will allow multiple people to 
work on the same Revit model simultaneously. 


Edl <--> <--> Ed 


How would you like to collaborate? 


(®) Collaborate within your network 
You can collaborate only on a local or wide area network (LAN or 
WAN). The model will be converted to a workshared central 
model. 


( Collaborate using A360 
You can collaborate over any Internet connection. A copy of the 
model will become workshared and be uploaded to A360, The 
original model will remain as a backup, 


Which collaboration method should | choose? 


FIGURE 17-4.3 
Enabling collaboration options dialog 





FIGURE 17-4.4 Save icon 


Save File as Central Model X 


This is the first time that the project has been 
saved since Worksharing was enabled. This 
project will therefore become the central 
model. Do you want to save this project as the 
central model? 

If you want to save the file as the central model witha 


different name and/or different file location, click No and use 
the Save As command, 


FIGURE 17-4.5 Final prompt for worksharing 


6. Click Synchronize with Central on the QAT (Figure 17-4.6). 
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7. Check all checkable boxes, except the 
Compact Central Model, ignore the grayed out 
boxes and then click OK (Figure 17-4.7). 


8. USER A: Close the project and close Revit. 





FIGURE 17-4.6 Sync with Central 


Synchronize with Central 


Central Model Location: 


C: Users \User \Desktop \Worksharing'\Existing Widget Engineering Offi 


[| Compact Central Model (slow) 


After synchronizing, relinquish the following worksets and elements: 


Project Standard Worksets View Worksets 


Family Worksets User-created Worksets 


Borrowed Elements 


Comment: 


Browse... 





Save Local File before and after synchronizing with central 


FIGURE 17-4.7 Synchronize with Central dialog 


Help 


The Revit project has officially been converted into a Worksharing file. User A did not really 
have to completely close Revit to continue with the next step. However, to clearly delineate 
the Central File setup steps from the multiple workers in the Central File, the application 


was closed. 


9. USER A: Open Revit — do not open the project file yet; do not double-click on the 


file via Windows Explorer. 


10. USER A: Select the Open icon on the Quick Access Toolbar. 


11. USER A: Browse to and select the Central File, which 1s the same file and location 
from which this section was started (See Figure 17-4.8). Do not double-click or 


open the file yet. 
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R Open ? x 
Lookin: | |] Worksharing v & mM & yens y 
— Prei 
Name Date modified Type 
E Existing Widget Engineering Building_backup 3/19/2016 916 AM File folder a 
Lay Existing Widget Engineering Building. rt 319/2016 %16 AM Autodesk Revi 


We et - 
aay 





Ferane:[Esising Widget Eagnesting ul. O 


Files of type: |All Supported Files (*.rvt, *.rfa, *.adsk, 
Worksharing 


[C] Audit L] Detach from Central [r] Create New Local M 


FIGURE 17-4.8 Central file selected; Open dialog 






Eisa 











In the Open dialog (Figure 17-4.8) Revit can detect that the selected file is a Central File. 
When a Central File 1s selected, and the file version matches the version of Revit you are 
using, the Create New Local option is automatically checked. This is good—each user will 
always work in a Local File. 


12. USER A: With the Central File selected and Create New Local checked, click 
Open. 


User A is now in a Local File, which has a special connection back to the Central File. In the 
background, the Central File was copied to the local Documents folder and renamed to 
include the username as a suffix (Figure 17-4.8). 


GG- E k Libraries + Docurients + 


Organize ~ [Ñ Open ~  Sharewith + E-mail New folder 











W Favorites Documents library 
B® Desktop Includes: 2 locations 
W Downloads Marne Date modified Type size 
Œ] Recent Places 
a Autodesk 4pplication Manager 2/6/2015 10:04.4M File folder 
ee ji ; Existing Widget Engineering Office Building_User &_backu 2f22f2015 2:24 PM File folder 
Libraries J Agm En 3 g P 
B CERES ke Existing Widget Engineering Office Building_User 4.rvt 2f22f2015 2:22 PM Revit Project 47,060 KB | 
m Music 
| Pictures 
E Videos 
. ee ea dl 





FIGURE 17-4.9 Windows Explorer; Local File 
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Warning: If the Central File is copied manually using Windows Explorer and then 
opened, it will also become a Local File with a connection to the Central File. 


Notice while in a Local File, that both save 
icons are active on the Quick Access Toolbar 
(Figure 17-4.10). Click on the one on the left 
for a quick save to the Local File on your hard 
drive (save once every 15 minutes). Click the 
Sync with Central (maybe once an hour) when 
someone needs access to elements you have 
checked out and for sure before closing Revit. 





FIGURE 17-4.10 
Save Local and Sync w/ Central 


Now User B will also open a Local File. 


13. USER B: Open Revit — do not open the project file yet. 


a. Important: If the same person ts simulating a second user, refer to the steps 
at the beginning of this section on opening a second session of Revit and 
adjusting the username in Options. 


b. Ifa second user will be following these steps on a second computer there is 
nothing extra to do. 


14. USER B: Select the Open icon on the Quick Access Toolbar. 


15. USER B: Browse to the Central File and 
select it; Do not double-click or open 
the file yet. 










16. USER B: With the Central File selected 
and Create New Local checked, click 
Open. 


OFFICE 
201 
129 SF 






User B is now in a Local File. Similar to User A, 
the Local File has a connection to the Central 


| OFFICE 
File on the server. Changes made to the Local | 


202 
127 aF 







File do not automatically change the Central 
File—however, modified elements are marked as 
checked out in the Central File. This prevents 
more than one person from making changes at 
the same time. We will see an example of this 
next. 


OFFICE 
203 


219 SF 


17. USER B: Switch to the Level 2 — New 


floor plan view. F | 


18. USER B: Zoom into the new offices in 
the Southwest corner of the building. FIGURE 17-4.11 Wall adjusted by user B 
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19. Adjust the wall shown in Figure 17-4.11 from 18’ — 0” to 14 — 0”. 


The adjusted wall has been checked out tn the Central File, but the wall has not changed in 
the Central File yet. In fact, the wall has not changed in the Local File either. The 
modification only exists in your computer’s memory (1.e., RAM). Next User B will do a Save 
Local so their work is committed to the hard drive. 


20. USER B: Click the Save icon on the 
Quick Access Toolbar; see image to right. 


The change is now saved to User B’s hard drive. 
However, the Central File is still out of date and 
User A does not have access to the modification 
to the model. 





21. USER B: Click the 
Synchronize and | 
Modify Settings icon to Central Model Location: 


, , Desktop Wrorksharing Existing Widget Engineering Office Building. rvt 
the right of the Save icon. 


L] Compact Central Model {slow} 


Synchronize with Central x 








TIP: Never click After synchronizing, relinquish the following worksets and elements: 
the sub-option Project Standard Worksets View Worksets 
‘Synchronize Family \Worksets User-created Worksets 


Now’ as elements 
may remain 
checked out. 





Borrowed Elements 
C 1 


| Save Lecal File before and after synchronizing with central 


22. USER B: Make sure all 
checkable boxes are = 
checked except “Compact 
Central Model’ 
(Figure 17-4.12). 


FIGURE 17-4.12 Synchronize with Central dialog 


23. USER B: Click OK. 
The Central File now has the updated wall; however, User A still cannot see the change as 
their Local File is still based on the original Central File and any changes they have made. 
(User A should not have made any changes yet in this tutorial.) 


24. USER A: Click the Synchronize and Modify Settings icon to the right of the Save 


icon. 


25. USER A: Make sure all checkable boxes are checked except ‘Compact Central 
Model’. 


User A can now see the changes User B made. Every time a Sync with Central (SWC) 1s 
done, the delta changes are saved between the Local and Central models. Designers are often 
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working on different parts of the building so it 1s not necessary to see each other’s changes 
in real-time (plus the computers are not really that powerful, yet!). 


Next we will look at what happens when users “step on each other’s toes” and try to edit the 
same elements. There are really only two warnings anyone will ever see. 


Two Worksharing-related warnings (paraphrased): 
e Another user has this element checked out 
e The element you are trying to change is outdated in your Local File 


The first warning requires BOTH users to SWC—the user who changed the element(s) must 
SWC first. The second only requires the person who received the warning to SWC. 


26. USER A: In the Level 2 — New floor 129 Or 
plan, change the door swing in Office 3 


A to SWC, which can be done manually (by 503 
calling or talking to them) or clicking the Place 
Request button. | 210 SF 


203 as shown in Figure 17-4.13. | 
a. Do not save OFFICE 
> 202 
27. USER B: In the Level 2 — New floor 197 SF 
plan, try moving the door to the center in 
Office 203. Lr 
The warning in Figure 17-4.14 immediately | 
appears. This warning indicates that User A has | R 
this elements checked out. User B must ask User | OFFICE . 


The next steps will walk through the resolution 


to this issue. 
| 


28. USER B: Click Cancel and ask USER A | 


to SWC. FIGURE 17-4.13 User A changed door swing 


Autodesk Revit 2017 


Error - cannot be ignored 


Can't edit the element until “User A resaves the element to central and 
relinquishes it and you RelogiLatest. 





Show More Info Expand >> 


Cancel 


© 


Place Request 


FIGURE 17-4.14 Worksharing warning 
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29. USER A: Perform a Synchronize with Central. 
30. USER B: DO NOT do an SWC yet!!! 


The Central File is up to date; however, User B’s Local File still has the door shown with the 
wrong swing. Next, you will see the second and last Worksharing-related warning. 


31. USER B: Try moving the door in Office 203 to the center of the room again. 


The warning, shown in Figure 17-4.15, indicates User B now has the element checked out. 
However, Revit will not let the element(s) be changed until User B 1s seeing the elements in 
the correct location; the correct location being the most recent change to the element among 
all users. 


Autodesk Revit 2017 


Error - cannot be ignored 


You now own the element, but your file is out of date. You must Reload Latest 
before editing the element. 








Show More Info Expand >> 


OK Cancel 3 


FIGURE 17-4.15 Worksharing warning 


32. USER B: Click Cancel and then E 








perform an SWC. [ 
| OFFICE 
User B’s Local File has now been updated and | 
they can now freely edit the door. | 
127 SF 
33. USER B: Try moving the door to the L 
center of the room (Figure 17-4.16). 
That is all there ts to know about Worksharing! L 
These same steps work for any number of users; Srriee 
however, project performance can suffer when 
more than about 8-10 users are in the model at h 210 SF 
one time. | 


The only thing left to discuss is what to do at the 
end of the day and what to do the next day. a 


FIGURE 17-4.16 User B moved door 
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We will assume the end of day has come and the design team is ready to go home. 


34. USER B: Perform an SWC and then close Revit. 


a. For a single user simulating two users, change the Username, in Options, to 
User A before closing Revit. 


35. USER A: Perform an SWC and then close Revit. 


Now we will assume it is the next day and User A 1s ready to start working on the project. 
This author recommends creating a new Local File each day. 


36. USER A: Open Revit. 


a. Ensure the Username ts set to User A via Options. 
37. USER A: Click the Open icon. 
38. USER A: Browse to the Central File (not the Local File). 
39. USER A: Select the file, and with Create New Local checked, click Open. 


User A is prompted to either overwrite yesterday’s file or copy the old file and add a 
‘timestamp’ to the file namme—and then create a new Local File. If you are sure you sync’ed 
your changes at the end of the day yesterday, then use the first option. If you want to be 
safe, you can use the second option. However, the second option can fill your hard drive up 


pretty quickly. 


40. USER A: Click Append Cannot Create Local File x 
timestamp to existing filename 
(Figure 17-4.17). 


You are trying to create a new local file 
CA\Users\User\Documents\Existing Widget 

l l l Engineering Office Building_User A.rvt but a 
User A is now in a fresh’ Local File file with this name already exists. What do you 


which will have any changes which may want to do? 
have been made by others working last 
night. This new Local File will also 

benefit from Compact Central having 


been run by another user. — Append mest existing filename 





— Overwrite existing file 


The old Local File has now been renamed 
and is accessible 1f needed (Figure 17- 
4.18). FIGURE 17-4.17 Cannot Create Local File dialog 


Cancel 


As mentioned previously in this chapter, any Local File can replace the Central File 1f 
needed. Also, if you want to just ‘look’ at a Revit model, be sure to open it with Detach from 
Central checked tn the open dialog. This will open an unnamed file with no connection to 
the original central file — keep in mind no changes can ever be saved from the detached file 
to the original central. 
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Documents library 


Includes: 2 locations 


Mame Date modified Type SIZE 


ul Existing Widget Engineering Office Building User 4 22Feb2015 154016 backup 2/22/2015 3:40 PM File folder 





ut Existing Widget Engineering Office Building _User 4 backup 2/22/2015 3:49 PM File folder 
bz Existing Widget Engineering Office Building_User A rut 2/22/2015 3:40 PM Rewit Project 47,128 KB | 





Existing Widget Engineering Office Building User & 22Feb2015_154016.ret 2/22/2015 3:40 PM Revit Project 47,128 KB 


dJi Autodesk Application Manager 2f/S/2015 1004 4h File folder 





FIGURE 17-4.18 Time stamped local file in Documents folder 


41. USER A: SWC and then close Revit. 


This concludes the brief introduction to Worksharing in Revit. Students are encouraged to 
continue experimenting in the sample project, making several changes by all users at the 
same time. 


Autodesk Collaboration for Revit 

A newer development in Revit Worksharing is Autodesk Collaboration for Revit. This 
technology allows multiple users or companies to work in the same Revit model over the 
internet. This is not available for students yet; however, it may be in the future so be sure to 
visit the Autodesk student portal for more information. 


See this location for commercial access: http://www.autodesk.com/products/collaboration- 
for-revit/ overview 
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Self-Exam: 


The following questions can be used as a way to check your knowledge of this lesson. The 
answers can be found at the bottom of the page. 


1. 


2: 


Phasing makes Revit a 4D modeling program. (T/F) 

More than one person can work in any Revit project file. (T/F) 
For a Worksharing project, users work in their Local File. (T/F) 

A Demolition phase should be created for remodel projects. (T/F) 


The author recommends creating a new Local File each day. (T/F) 


Review Questions: 
The following questions may be assigned by your instructor as a way to assess your 
knowledge of this section. Your instructor has the answers to the review questions. 


1. 


2 


10. 


Elements to be demolished can just be deleted. (I/F) 

Worksets can be used to optimize computer resources. (T/F) 

Additional Worksets can be created. (T/F) 

A Revit project can only have two phases: Existing and New Construction. (T/F) 


To casually look at a Revit project set up for Worksharing, simply copy tt to the 
Desktop using Windows Explorer. (T/F) 


The Phase setting for a demolition view is New Construction. (T/F) 

For a Worksharing project, everyone will see all changes in real-time. (T/F) 
Compact Central should be run once a day. (T/F) 

Every element in Revit has a Phase Filter parameter. (T/F) 


Revit requires the A360 username and the Revit username match. (T/F) 


SELF-EXAM ANSWERS: 
1-T,2-F,3-T,4-F,5-T 
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Lesson 18 
Introduction to Revit Content Creation: 


This chapter will introduce you to many of the basic concepts which relate to using and 
creating families. The reader will benefit from learning to create custom content as the need 
often arises. An entire book could be written just on creating Famhes. This chapter 1s 
intended to provide a very basic introduction to help get you started. 


Exercise 18-1: 





Basic Family Concepts 


Kinds of Families: 


Autodesk Revit has three primary types of Families, they are 
o System Families 
e Loadable Families 
o = In-Place Families 


This book will mainly focus on the first, that being loadable families. Below is a brief 
explanation of each, followed by a graphic to help tell the story. 


System Families: 
Autodesk describes System Families generally as the portion of 


the building that is constructed on site. Things like walls, Lp ppp fpf, Tp pp 
floors, ceilings, roofs, stairs, wiring, ductwork and piping are AM a G, A 
system families. These families can only be defined and exist 
within the Project Environment. Unlike loadable families (doors, 


windows, furniture), System 


aera reece 





families cannot exist separately 


System Families have the ability to host Loadable Familes. The 
concept of Hosted Families will be covered in more detail later = 45. aoan ain 
in this section, but here is a simplified explanation: a wall with its various layers of material. 
hosted Family, such as a window, can only exist within a wall; 

it automatically moves with the wall and is deleted when the 

wall is deleted. 


outside the project environment. 


It is too bad that System Familes cannot exist outside the project 1n individual files as 1t would 
be helpful to have several construction types predefined and load them when needed, as 
opposed to having them predefined within the Revit project template. Therefore, your 
options are to have the System Family predefined in a template file or Copy/Paste them 
between projects. This author prefers to load relevant content and not have extraneous items 
cluttering the selection lists. There are always tricks and workarounds to facilitating this 
concept but it is not as simple as Loadable Families which are described next. 
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Loadable Families: 

Building components which are constructed in a factory and 
shipped to the project site are what mainly make up Loadable 
Families. These are typically just referred to as Familes rather 
than “Loadable” Families; this book will mainly use the term 
Family and mean “Loadable’ Family. Building elements such as 
doors, windows, furniture, casework, columns, beams, 
appliances, electrical devices (1.e., outlets and switches), 
electrical panels, mechanical equipment (1.e., VAV boxes, air 
handling units and water heaters), duct fittings and plumbing 


fixtures (i.e., toilets and sinks) constitute Loadable Families. Plumbing fixtures, such as this 
toilet, are “loadable,” that is, they 
can exist in a file outside of the 
project environment. 





As the name implies, these Families can be stored outside of the 
Project Environment within individual files (*.rfa is the family 
extension, versus *rvt which ts the project file extension). Using 
a “Load Family” command (found on the Insert tab), one 1s 
able to bring one or more Families into the Project 
Environment for placement. 


Image credit: Stabs, Wingate 


In-Place Families: 

Using a special command (Architecture D Build > 
Component D Model In-Place) within the Project 
Environment it is possible to create what ts called an 
In-Place Family. This feature allows you to create a 
Family within the context of your project. 

















The In-Place Family has a couple of rather significant 
warnings that go along with it. First, it is meant for 
one-off items like a reception desk or a unique built 
in cabinet. If you copy an In-Place Family 1t 1s really 
just making another independent instance of the 
family — which makes the Revit project file grow in Stone trimmed opening created as an in-place 
family to interface with project conditions. 
size. If you know something will occur more than as eet oe 
once it should be created as a Loadable Family, not —_ 
an In-Place Family. Second, In-Place families cannot ever exist outside the Project Eniironment, 
similar to System Families, so the item may not be added to your firm’s library for use on 
another project. One last point 1s from Autodesk’s “Revit Platform Performance 
Document”: In-Place Families tend to reduce system performance within the Project 
Environment, especially on larger projects. 























So with these points in mind it is best to use Loadable Families whenever possible. However, 
they are still acceptable in some situations. 


Creating In-Place Families will not specifically be covered in this book. However, the process 


is almost identical in several ways to creating Loadable Families so you should be able to create 
them without too much trouble when needed. 
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System 

Family 

In-Place 

Famil 

y Loadable 

Family 

Loadable 

Family cote 
Family 

System 

Family Loadable 


Family 


FIGURE 18-1.1 Types of Families; System, Loadable and In-Place 


Nested Families: 


It is possible to insert one or more Familes into another Family, this is called nesting a family. 
One way in which this ts useful might be two double-hung windows, as shown in the image 
above. Although it 1s possible to simply place the two windows close to each other in the 
project, this does not represent the reality of how the window will need to be documented in 
the project and how it will be delivered to the job site. The two windows would typically be 
mulled together by the window manufacturer and shipped and installed as one unit. By 
nesting one family into another and then copying it, you can quickly create a two window 
unit, which can also be tagged as one window. Lastly, nested families can typically have their 
position controlled more easily by parameters because it acts as one element rather than 
several, or even hundreds. 
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Hosted Families: 


Loadable Families can be created to be Hosted or Non-hosted. As 
briefly mentioned above, the host is a System Family (e.g., a wall, 
floor, ceiling or roof) and when the host is moved, copied or deleted =a e 


the Hosted Family is moved, copied or deleted. 


This feature helps solve some coordination problems but also Wall hosted family - Window. 
creates a few new problems. Image credit: Stabs, Wingate 
Problems solved: 


When a wall is moved, things like cabinets, toilet fixtures, windows, 
specialty equipment (e.g., paper towel dispensers, grab bars, mirrors, 
etc.), doors and electrical devices (e.g., light switches and outlets) all 
move with the wall. This significantly helps with last minute 
coordination. 





Roof hosted family — Solar 
Problems created: . Conforms to slope of roof. 
AA few problems have surfaced when using hosted content. For Image credit: Stabs, Wingate 


example, when designing a kitchen the wall cabinets are hosted. It 
is difficult to quickly mirror one’s kitchen design. Also, when a 
supply air diffuser is hosted by a ceiling there 1s occasionally a 
problem with the ductwork when the ceiling is moved vertically. 





Oftentimes the benefits outweigh the problems created. 
Ceiling hosted family — Light Fixture. 

TIP: One technique is creating your content initially as non-hosted and Image credit: Stabs, Wingate 
then nest that family into a hosted family, giving you access to both types, 
which is convenient as it is not possible to convert from one type to the 
other. Quick examples of why you would want to do this: wall cabinets in 
a kitchen are sometimes hung from rods above a peninsula countertop. 
Also, light fixtures which are attached to a ceiling are sometimes suspended 
within mechanical rooms or basements which do not hare ceilings. 





Face based family — FE Cabinet. 
Image courtesy of LHB, Inc. 
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Family Types: 


Revit Families have the ability to hold information ın placeholders called parameters. ‘These 
parameters are defined, when created, to hold a specific kind of information; for example, 
text, integer, number, length, currency, yes/no, etc. This helps to validate data when it is 
entered. You cannot type text into a parameter that is set to currency. Finally, some of the 
parameters, such as lengths, can be associated with actual dimensions in the Family. 
Adjusting a length parameter value actually changes the size of the Family. 


Wall Cabinet: 

With the information from the previous paragraph in mind, it is time to discuss how slight 
variations are dealt with for content that is geometrically the same; that is, for example, a 
wall cabinet is a rectangular box that has four different heights, two different depths and 
several widths. 


It is possible to create 100 individual Famikes, each of which represents one wall cabinet. 
However, this would be very cumbersome to manage; if one change was required you would 
have to open 100 files and make the same change 100 times. This is where Family Types are 
employed. 


A single Family can have several Types defined. A Type is simply a saved state of all the 
parameter settings. For example, the wall cabinet may have two Types defined as follows: 


Type A Type B 

Parameter Value Parameter Value 
Width 24" Width 27" 
Depth 14" Depth 14" 
Height 24" Height 24" 
Model W241424 Model W271424 
Manufacturer Merillat Manufacturer Merillat 
LEED — 500m1 Yes/No LEED — 500m: Yes/No 


Normally the Type name would be more meaningful than Type A and Type B. As you can 
see, the various parameters can be edited within each type. Therefore, one wall cabinet 
Family can represent 100 different sizes. 


Some of the information in the table above has a direct impact on the 3D geometry; the 
Width, Depth and Height parameters can be associated with dimensions in the Family. When 
the parameter is changed the size of the Family actually changes. So one only has to change 
the Family type in a Project Eniitronment to change the size of the placed Family. And, of course, 
some of the information has no effect on the 3D geometry. Rather it is used to track design 
decisions and for scheduling purposes. Shared parameters can show up in schedules. 
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There are always exceptions to the rule, but generally speaking, anytime the geometry 
changes you need to create a new Family. For instance, one Family can represent all the wall 
cabinets with a single door. But when the cabinet width dictates two doors a new Family 1s 
required. This change in geometry cannot easily be managed within a single Family. 





When the geometry changes a new Family is typically required. 


The example above has different handle, door and drawer locations. 


Family Types within the Project Emironment: 

When utilizing content within the Project Enironment, the Family and Types are presented as 
shown in the image below (Figure 18-1.2). Notice Chair-Desk only has one Type defined 
within that Family whereas Cook Top-2 Unit has three. Within the project anyone on the 
design team can manually add or delete Types associated with any Family. 


f : d L (| ci oie . 
: Ps 7 E > -oF + 
s i l “o = : 7 ra | Load Model Tag on z 
=] | S 2 Il | | Family |In-place | Placement | | 





Modify Mode Tag 
Modify | Place Component | j= Horizontal lags... Leader |) 1/2" 
Properties 
es | TYPE SELECTOR 
2'x4'(4 Lamp) - 120V | 
— SEARCH LIST 
gy Chair-Desk | 
Chair-Desk 
< Cook Top-2 Unit = FAM ILY NAME 
12" x 18" | 
14" x 20° | 
iiep man FAMILY TYPES 
R Counter Top w Sink Hole l 
24" Depth f 


0600mm Depth 


60" x 30° Student 
72" x 36" 
"ii gai nam > hidni 5 diesem pai = 5 z k s nie 


FIGURE 18-1.2 Family Types within the Project Environment 
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Type Catalog: 

There is one last concept to point out about Family Types before moving on. When a Family ts 
loaded into a project all of its Types are automatically loaded. Sometimes this ts good and 
other times it is not. The image on the previous page (Figure 18-1.2) shows manageable lists 
of Families. However, you can imagine how this list would get rather long if you loaded the 
wall cabinet Family, described on the previous pages, that had 100 types. Not only would the 
list be long, but you are likely only using one depth and two heights. 


To better manage this situation Revit has a feature for Famzlhes called a Type Catalog. Rather 
than loading all of the Types into the project with the Family, the user is prompted to select 
the Types desired. This process could be repeated until all of the Types are ultimately loaded 
for a specific Family. 


The image below (Figure 18-1.3) shows the dialog box the user is presented with when 
loading the steel wide flange beam Family. 


Specify Types 


Family: Types: 
W-Wide Flange. rfa 


iyi 
in 
isu 
ioe 
ime 
imi 





Select one or more types on the right for each family listed on the left [ «x | Canc Help 
FIGURE 18-1.3 Selecting specific Types when loading a Family via the Type Catalog 


The implementation and use of Type Catalogs will be covered later in the book. 


The first Family you create, in the next lesson, will not even have a Type as they are optional. 
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Instance and Type Parameters: 


When creating Parameters for use in a Family you need to decide if 1t is an Instance or a Type 
parameter. Remember, parameters are placeholders for information in which some of them 
can be linked to geometry size and visibility. 


An Instance Parameter only impacts the one or more Faves that are selected, or about to 
be created within the Project Entironment, whereas the Type parameter affects all instances of 
the Family within the project. 


A good example to describe how Instance/Type parameters are used in a project is to 
consider a window. Looking at the image below you can see this window Family has been set 
up so that the width and height parameters are Type and the Sill Height is an Instance 
parameter. FYI: You only know this here by the labels and arrows provided in the image (Figure 18-1.4). 


This works with the standard industry convention where all windows that are the same size 


(i.e., width and height) are labeled with a common mark or tag. For example, the 2’x4’ 
window below might be referred to as “W1” in a project. Thus, if it was determined that all 
W1 window types need to increase in size to let in more natural light, changing one 
window’s Type Properties would change the size of all “W1” windows tn the project. On the 
other hand, the Sill Height dimension needs to be an Instance parameter. The “W1” windows 


might be 2’-4" above the first floor and 2’-8" above the second. 


! It is possible to edit a 
family and change a 
parameter from a Type to 
an Instance, with one 
exception: some 
parameters that are 
predefined in the template 
files are not editable. You 
cannot even change the 
name. 





Type 














Type 





© 
1 
> 
E 
2 
® 
E 


Final thought: a table 
Family might have its 
width and depth 
parameters set as Type or 
as Instance depending on 
how the design team 
wanted to use it in the 


—- e- project. 
| 


FIGURE 18-1.4 Exterior view of a window in the F amily Editor 




















Instance 


Default Sill Height 3' - 0" 
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Family Templates: 


When starting a new Family you need to know what it is and how it will be used in a project. 
With this information you can then select a Family Template from which to begin the content 
creation process. 


Selecting the correct template saves time setting up the most basic parameters and in some 
cases is critical to the Family working. For example, the door and the window templates have 
the following parameters setup: 


Door Template Window Template 
Parameter Value Parameter Value 
Width 3/0" Width 31" 
Height 7'0" Height 4'-0" 
Frame Width 3" Sill Height 3/0" 
Model blank Model blank 
Manufacturer blank Manufacturer blank 


Other templates, such as Generic Model, do not have a Width and Height parameter 
predefined. Additionally, the door and window templates are wall hosted whereas the Generic 


Modelis not. 


Revit comes with over 70 template files. This book will only provide a discussion on a 
handful of them, but many are self-explanatory and it should be possible to discern what 
most of them are for after completing this book. 





E’! Family Category and Parameters ps 

Family Categories: Famiy Category 
Another item that needs to be covered at an overview ~~ Parking A 
level is the concept of a Family Category. Each Rerit sr APN 

` . i +) Railings 
Family needs to be assigned to a specific category. a 
This is done automatically by way of the template files oat eee 

y . f tructural Columns 

for most Families. For example, starting a new Family Structural Connections 
from the window template file, the category has been diaa 
set to window as shown in Figure 18-1.5 shows. a 


s 


The category setting does two basic things: it controls Family Parameters 
which command is used to place the Family and it 
relates directly to manipulating visibility within the 
project; turning off the window category for a specific 
view makes all the windows disappear in that view. 





FIGURE 18-1.5 Family categories 
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Custom Family Libraries: 


Whether you are creating content for personal use or for a large 
firm, you should have a plan on how and where to store your 
custom content. There are probably an infinite number of 
solutions to this problem, but a relativly simple one will be 
suggested here. 


It is best to store your custom Revit content in a separate folder 
and not in the folders that contain the Revit OOTB content 
(OOTB = out of the box, meaning the content that comes with 
the software). It is best to segregate the content that has been 
created or edited to comply with your firm’s graphic or design 
standards. Additionally, each year, when a new version of Revit 
is released you would need to sift through all the OOTB 
content folders to find your custom content. 


Revit has a specific set of folders created to house the OOTB 
content (see Figure 18-1.6). One suggestion is to create those 
same folders in a parallel folder and place your content there. 
Then, when content is needed, a user might first look through 
the OOTB location and then the firm location. At some point 
your custom content may be sufficient enough to reverse the 
order in which you look for content (1.e., Firm folder and then 


OOTB folder). 


Of course, in a firm setting, the content should be located on a 
server so everyone has access to the same content, and so it gets 


backed up! 


Naming Families: 


The name of the Family file (.rfa files) on your hard drive, or 
server, 1s also the name the users see in Revit. The following 
information is offered as a suggestion, as there is no hard and 
fast rule on Family naming. 


The Family name should be concise and as short as possible, and 
it should not contain information that will appear in the Type 
name, or vice versa. For example: 


Family name Type name 
Metal Locker — Tall Tall 18” x 18” 
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dy Annotations 

dy Boundary Conditions 
þu Cable Tray 

Je Casework 

dy Columns 

ky Conduit 

dy Curtain Panel By Pattern 
þe Curtain Wall Panels 

Je Detail Items 

dy Doors 

Ju Duct 

þu Electrical 

dy Entourage 

My Fire Protection 

Ay Furniture 

Ay Furniture System 

dy Lighting 

dy Mass 

dy Mechanical 

dy Openings 

bu Pipe 

dy Planting 

h Plumbing 

Ju Profiles 

þu Railings 

wy Site 

dy Specialty Equipment 
wy Structural Columns 

Ay Structural Connections 
þe Structural Foundations 
dg Structural Framing 

de Structural Rebar Shapes 
wy Structural Retaining Walls 
wy Structural Stiffeners 
wy Structural Trusses 

dy Sustainable Design 

dy Titleblocks 


FIGURE 18-1.6 
OOTB Family Folders 
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The Family name should be as generic as possible so others on the design 
team, or in the firm, can quickly ascertain what the various Famzhes are. If 
only one type of locker is used then the Family name can be more generic. 
Similarly, the Type name within the Family should be easy to understand; if 
possible, show the size of the locker rather than the model number. For 
example: 


Generic naming convention: 


Family name Type name 
Metal Locker — Tall 18” x 18” 


Detailed naming convention: 





Family name Type name | 
Arrow Locker — Tall ALT181860 Locker family shown 


in perspective. 


Remember, a Family often has several types defined within it. Thus, the example above 
would have several similarly named types which define several locker sizes. 


The detailed naming convention above would be appropriate if a design firm used several 
locker manufacturers depending on the project type; maybe they specialize in sports facilities 
and design various types of locker rooms. 


Another option, based on the example above, is to have a detailed Family name and a generic 
Type name: 


Family name Type name 
Arrow Locker — Tall 18” x 18” 


A good naming convention will help promote efficiency in the project environment. Many 
of the Families are added to the Revit model via the catch-all tool: Component: Place a 
Component (on the Architecture tab). When the Component tool 1s active, the Element Type 
Selector lists all the Famzhes that are loaded into the project; that is, all the Famtžes that do not 
have their own insertion tool, as windows and doors do. 


These Famithes are listed in alphabetical order in the Element Type Selector, within the project 
environment. ‘Therefore, if the Faves are not named properly, you might have a toilet at the 
bottom of the list, a Bathtub near the top and many other types of content sprinkled in 
between. 


One solution to this problem would be to implement some sort of abbreviation or prefix 
naming system. 
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5-2 Families Each Family falls within a Family Category as previously 
e Annotation Symbols discussed. These categories are listed within the Project 
an Casework Browser, note the list varies depending on the content 
- Ceilings currently loaded into the project. Creating a two letter 
i Calumne prefix would sort the content by category within the 
a Codan Tand: Element Type Selector. For example: 
ve Curtain Systems 
. Curtain Wall Mullions CW = Casework 
" Detail Items FN = Furniture 
. Pash PF = Plumbing Fixtures 
= Floors SE = Specialty Equipment 
“i Furniture 
= Lighting Fixtures This naming convention would cause all the related 
7 Parking content to be grouped together within the Element Type 
a Pattern Selector. 
se Planting . 
vn Plumbing Fixtures A2" x21 N dine 
_ Profiles @ Sink Kitchen-Island LF -Downlight - Recessed Can 
~ ar — one 
o samp: CS Toilet Commercial Wall 30 aeons 
Roots naan na i 
= Site 19" Seat Height Fluorescent - 277V 
= Specialty Equipment ‘Se Troffer Light - Lens @p PF - Sink Kitchen-Double 2 
i Stairs 1'x4'(2 Lamp) - 120V 42" x21" 
se Structural Beam Systems m o = @ °F - Sink Kitchen-tsland 
a Structural Columns 2'x2'(2 Lamp) - 277V 


Structural Foundations eee ee d 


vo Structural Framing 


x4'(2 Lamp) - 120V 


2 

2 
n Wal ls 2'y4'(2 Lamp) - 2 
: 2'x4l'[4 Lamp) - 120V 
2 





< Windows 'wA'{4 Lamp) - 277V 
FIGURE 18-1.7 Project Browser Ù Urinal-Wall-30 a 
within the Project Environment Most Recently Used Types 
showing Family Categories Sink Kitchen-Double : 42" x 21" 


Urinal-Wall-3D : Urinal-Wall-3D 
Sink Kitchen-Island ; 18" x 18" 


RPC Tree - Deciduous ; Lombardy Poplar - 40" 


m 





450 x 450mm 
gl PF - Toilet-Commercial-Wall-3D 

15" Seat Height 

19" Seat Height 

Ù PF- Urinal-Wall-3D 

Urinal-Wall-3D 

Most Recently Used Types 

PF - Sink Kitchen-Double : 42" x 21" 
PF - Urinal-Wall-3D : Urinal-Wall-3D 
PF - Sink Kitchen-Island : 18” x 18" 
PL- RPC Tree - Deciduous : Lombardy Poplar - 40’ 





FIGURE 18-1.8 Element Type Selector within the Project 
Environment showing loaded Families available for 


placement via the Component tool. Left, default naming; 


right, prefix added to control sort order. 


Utilizing a naming convention like this means a firm’s name or initials cannot appear at 


the beginning of the name. 


Family and Type naming is highly subjective so one firm’s solution may be completely 
different from another’s. But, in any case, some sort of standard should be developed and 


agreed upon within each design firm. 
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The Box: Creating the Geometry 





The emphasis will be placed on Revit features and techniques related to Famikes and not so 
much on geometry. A simple box will be created and then utilized to show many of the 
things that can be done with, and within, a Family. So, to keep things simple early on, a basic 


box will be used. 


This exercise demonstrates how to start a Family and develop a 3D box that can be adjusted 
in size; i.e., a parametric box. Note that more detailed steps and graphics will be provided 
the first time a subject is covered. The subsequent steps for the same subject will be less 
detailed and may not contain graphics. It is therefore beneficial to work through the lessons 


in order. 


Creating a New Family: 


1. Open Revit 


a. There ts no difference to the user between 32bit and 64bit versions of the 
software. Therefore it does not matter which one is used with this book. 





Creates a set of custom components 
to use in projects. ` 


Conceptual Mass 
Opens a template for creating a 


conceptual massing model, 










H Save 
Ly Save As b 
| = Export r 


Suite 


2 Workflow P 
5 
















Title Block 
| I Opens a template for creating a Title 
Block family. 









Annotation Symbol 
’ Creates a tag or symbol to identify 
elements in the project, 






Ai, A RM Piles Alas bide Dalit Bg Manta A y a 


=P. 
Lay Publish > 


ozs Print b 
| g Close 





| Options | | Exit Revit 











ni help ; ain PPL 
FIGURE 18-2.1 Starting a new Family 


2. Application Menu > New > 
Family (Figure 18-2.1) 


Assuming Revit was installed properly you 
should see a large list of files from which to 
choose. If not, you may download the Fami? 
template files from Autodesk’s website. 


The template names make it rather obvious 
as to what each template file 1s intended to 
be used for. When a template 1s selected, 
Revit makes a copy of the file and then 
opens it as an unnamed Family called Famly1 
until saved. 
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3. Select Generic Model.rft and then click OK (Figure 18-2.2). 


R New Family - Select Template File 


Lookin: | 7] Engish_t eE XE vws ~ 
= Preview 
Name Date modified Type a 
Led Generic Model Adaptive.rft 1/22/2016 43 PM Autodesk F | 
Led Generic Model ceiling based.rft 1/22/2016 5:44PM = Autodesk F | 
J Generic Model face based. rft 1/22/2016 5:44 PM Autodesk F a gies uae | ee 
bed Generic Model floor based.rft 1/22/2016 3:44PM Autodesk F | 
Documents bed Generic Model line based.rft 1/22/2016 3:44PM Autodesk F | 
a bey Generic Model Pattern Based. rft 1/22/2016 5:43 PM Autodesk F , 
— bed Generic Model roof based.rft 1/22/2016 5:44PM Autodesk F 
Pet Led Generic Model two level based.rft 1/22/2016 244 PM Autodesk F 
P F Generic Model wall based- 122/206 544PM__ Autodesk F 
J ImalGeneric Modeiit 7 aaie SAA PM Autodesk F 
bal Lighting Fixture ceiling ba 1/22/2016 5:44PM Autodesk F 
My Network Pl... wan i 
Lighting Fixture wall based.rft 1/22/2016 44 PM Autodesk F 
| Lad Lighting Fixture. rft 1/22/2016 5:44PM Autodesk F 
bed Linear Lighting Fixture ceiling based.rft 1/22/2016 3:44PM Autodesk F 
Fite [2 Linear Lighting Fixture wall based.rft 1/22/2016 5:44PM Autodesk F 
ba Linear Lighting Fixture. rft 1/22/2016 5:44PM Autodesk F 
bed Mechanical Equipment ceiling based.rft 1/22/2016 5:44PM Autodesk F 
Ba Aca Mechanical Equipment wall based.rft 1/22/2016 5:44PM Autodesk F 
| be] Mechanical Equipment.rft 1/22/2016 3:44PM Autodesk F 
| bed Parking. rft 1/22/2016 5:44PM _ Autodesk F 
Imperial Library Le] Planting.rft 1/22/2016 5:44PM_ Autodesk F 
| bed Plumbing Fixture wall based.rft 1/22/2016 3:44PM = Autodesk F 
bay Plumbing Fixture.rft 1/22/2016 5:44PM Autodesk Fy 
£ > 


Imperial Detail ... 










x 


Fie name: 
Files of type: Family Template Files (*.rft) v 





Togs T 


FIGURE 18-2.2 Selecting a Family template file 


The initial view is a plan view from the top 
(Figure 18-2.3). As seen in the Project Browser, 
the following views have been established, via 
the template file: 


e Floor Plan 


e Ceiling Plan 


e 3D View ! 
e Elevations ! 
o Back ! 
o Front ! 
o Left 
O Right FIGURE 18-2.3 Initial view shown reference planes 
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In the initial plan view, Figure 18-2.3, are two Reference Planes: one horizontal and one vertical. 
These two Reference Planes define the center of the content about to be created, in each 
direction. The intersection of the two also defines the origin. The origin is the insertion 
point, relative to your cursor, when placing the Family in a project. Ultimately the box to be 
created needs to be centered on the intersection of the reference planes. 


The Reference Planes do not appear in the Project Enitronment. However, Revit 1s aware of them 
and can use them when dimensioning and aligning to other elements; this depends on how a 
few properties for the Reference Planes are set, but in any case the Reference Planes are never 
visible. 


Creating the Framework for a New Family: 


A. common method used when creating Revit content is to first add Reference Planes, make 
them parametric and then create the 3D geometry and lock its edges to the Reference Planes. 
This allows complex Families to be broken down into more manageable elements and makes 
controlling multiple 3D objects easier (1.e., moving one reference plane moves several 3D 
objects). 


7? 
In the next few steps you will create Reference Planes that N ! h 
ultimately will control the size and location of a 3D box. " 





Reference Reference 


Line Plane 


4. Select Create > Datum > Reference Plane. a 
atum 


To add a Reference Plane one simply picks two points in a view. A Reference Plane is a 3D plane 
that will appear in all views which cut through it, on end (or perpendicular to), or are within 
the Select/Elevation/Plan “view range.” The edges of the Reference Planes are typically only 
visible unless “show” is toggled on under the Create tab on the Rzbbon, and then only the 
current Work Planets shown. 


5. Add a horizontal Reference Plane as shown in Figure 18-2.4. 


a. The exact location and length does not matter at this time, it will be adjusted 
later. 

b. Make sure the Reference Plane is snapped to the horizontal plane before picking 
the second point. Watch for the cyan-colored dashed line and a żooltip which 
displays the word horizontal. 


FYI: The use of the word “horizontal” above is in reference to the computer screen. 


The first Reference Plane has now been added to the new Family. Later in the book, a 
dimension will be added between the two parallel Reference Planes shown 1n Figure 18-2.4. 
This dimension can be locked so it does not move, or made to be parametric in which case 
the end user in the project environment can edit a value in the properties of a selected 
element, causing the Reference Plane to move accordingly. 
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Your first Your second 


pick here pick here 





FIGURE 18-2.4 Adding a “horizontal” reference plane 


6. Switch to the Right elevation view by double-clicking on it in the Project Browser. 


Notice that the newly added Reference Plane ts visible in this view, as well as the Left view. 
Again, this is because the Reference Plane is a 3D element. 


____ Ref. Level 
0’ = o" 


----r-------------------------------- 


FIGURE 18-2.5 Newly created Reference Plane visible in the “side” views 
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7. Close the Right elevation view and switch back to the Plan view. 
8. Draw three more Reference Planes approximately as shown in Figure 18-2.6. 


9. Select Modify, on the Rzbbon, to finish the Reference Plane command. 


FIGURE 18-2.6 Three more reference planes added 


The four Reference Planes just drawn will ultimately serve as the guides for the edge of the 3D 
box. The top and bottom edges of the box will be controlled by Reference Planes not visible in 
the current view. 


Next, the newly added Reference Planes position will be adjusted relative to the center or origin 


Reference Planes that came with the template file. This can be done simply by selecting one 
Reference Plane at a time and editing the on-screen temporary dimension which appears. 
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10. Select the top horizontal Reference Plane (Figure 18-2.7). 


11. Edit the Temporary Dimension to be 2'-0" (Figure 18-2.7). 


a. If needed, adjust the ends of the Reference Planes so they cross each other and 
form a corner as shown below. Procedure: select a Reference Plane and then click 


and drag on the visible endpoint grip. 


30 


FIGURE 18-2.7 Top “horizontal” reference plane selected 


12. Modify the remaining three Reference Planes to have the same 2’-0" dimension off of 
the original centerline/origin Reference Planes that came with the template. 


The four Reference Planes now define the extents of a 4’-0" x 4’-0" box. This only defines the 
sides of the box. Next the top and bottom of the box will be defined. 
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FIGURE 18-2.8 Four reference planes with position adjusted 


13. In the Project Browser, double-click Front under E/ezatzons. 


The Front (or South elevation) shows two of the four Reference Planes created in this exercise. 
All Reference Planes that are perpendicular to the view are visible, as long as they are within 
view range. Additionally, the center (left/right) Reference Plane and one in line with the Ref. 
Level is visible, both of which came from the template. 
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‘Two reference 


planes created in 
this exercise 





_ _____Ref. Level 
0-0 


FIGURE 18-2.9 Front view 


Next, a Reference Plane will be drawn as a guideline for the top of the 3D box. A Reference Plane 
is always drawn perpendicular to the “plane” that is being defined. 


14. Draw a Reference Plane 2'-0" above the Ref. Level (Figure 18-2.10). 


New Reference Double-click blue “target” 
Plane added to switch to plan view 


0-0 





FIGURE 18-2.10 Front view; relocated ref. level 
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15. Switch back to the plan view, double-click Ref. Level under For Plans in the Project 
Browser, or Double-click the blue target; see Figure 18-2.10. 


Creating the 3D Geometry: 
Now that the framework, or guidelines, have been established using 


Reference Planes, the 3D geometry can be created. A simple box will be 
created. 


16. Select Create > Forms > Extrusion from the Ribbon. 






Gy 4 





ri 
-JŢ4— 
p -> pai 





[ Extrusion] Blend Revolve Sweep Swept Void | Model Component Model Oper Mi 
— CFs || A ae Blend Forms | Line Text Gm 
Select ¥ | Properties | b: Forms | Model 





Properties 














Family: Generic Models 




















=> hi 


17. Draw a square within the outer Reference Planes (Figure 18-2.11). 
a. Select “rectangle” on the Rzbbon in the Draw panel. 
b. Notice the depth is set to 1’-0"” on the Options Bar, this is fine. 


c. The exact size does not matter here. 


fo [E 


Work Plane 
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FIGURE 18-2.11 Sketch lines for 3D extrusion 


When creating a Sold Extrusion, a simple 2D outline is sketched as in Figure 18-2.11. This 
defines the perimeter of the extrusion. When “finish extrusion” is selected, the 2D outline 1s 
extruded perpendicular to the sketch lines to a thickness (or depth) specified on the Opions 
Bar. 


The 2D sketch must be “clean,” meaning no gaps or overlaps occur at the corners. Because 
the rectangle option was selected, the outline will automatically be “clean.” 


18. Select the green check mark on the Rzbbon. hf 


With the previous three simple steps a 3D box was created. This box will now serve as our 
“test subject” for an introduction on many of the basic options and settings that can be done 
with a Family. 
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The last step, in this exercise, is to align and lock the 3D geometry to the Reference Planes. 
Thus, whenever the Reference Planes move, so will the geometry. Revit provides a tool to easily 
do this; it is called Align. The tool brings two lines and/or surfaces into alignment. Once the 
Align tool has been employed, the opportunity to “lock” the relationship is available. This 


lock creates a parametric relationship within the Family. This is just one of the tools in which 
a Family can be made parametric. 


19. Select Modify > Align on the Ribbon. 


D a ai i 















E Cut ~ 
Modify | |Æ | CJC Join ~ 7 
EH gy |r e 
Select ~ | Properties Clipboard Geometry 


[| Multiple Alignment Prefer: Wall faces M 
Properties 


20. Select the vertical Reference Plane on the right (Figure 18-2.12). 


21. Select the right-hand side of the box. 


The right side of the box should now be aligned with the Reference Plane (Figure 18-2.12). If 


the Reference Plane moved rather than the edge of the box, click Undo. When using the Adgn 
tool, the element that does not move ts selected first. 


22. Click the Padlock icon that appears to lock the relationship between the edge of the 
box and the Reference Plan. 
a. Figure 18-2.12 shows the icon in its initial position, unlocked. 
b. Clicking the “unlocked” icon will change it to a “locked” icon. 
c. When a Reference Plane is selected the “locked” icon will appear. 
i. This lets the users know a “lock” exists. 


ii. Clicking the “locked” icon will unlock the relationship. 


Selecting the 3D box does not reveal the locked icon (except when in “edit 
sketch” mode). 
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Select this ref 


plane — Step 20 





| 
| 
| 
| 
| 
| 
| 
FIGURE 18-2.12 Aligning 3D geometry to reference planes 


23. Align and Lock the other three sides of the box (Figure 18-2.13). 


a. Remember to select the Reference Plane 
first. 





b. Select Undo on the Quick Access Toolbar ~~" hm 


you select things in the wrong order. 


The four sides of the 3D box now have a parametric 
relationship to the four Reference Planes created in the = -----F-------- beren all ees = 
plan view. 


Next, the top and bottom of the 3D box will be 
Aligned and Locked to Reference Planes. ee 














| 
24. Switch to the Front view via the Project Browser. | FIGURE 18-2.13 Side of 3D box aligned 
with Reference Planes 
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25. Align and Lock the top of the box, which ts 1’-0" high, to the top Reference Plane 
(Figure 18-2.14). 





i 
| 
| 
| 
| 
FIGURE 18-2.14 Aligning 3D geometry to reference planes 


26. Select the 3D box to reveal the edit grips (Figure 18-2.15). 


Notice the four triangle shaped grips on each side of the box. These grips can be dragged, 
which repositions the selected side. The one limitation with editing geometry with these 
grips is that there is no way to control the distance in which the edge is moved. 











CE — —— Ref Level EEEN 
— 7 r 





FIGURE 18-2.15 3D geometry selected, edit grips revealed 
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In the next step, the bottom of the box will be raised to make it easier to AZgn and Lock it to 
the bottom Reference Plane. It is not required that this be done. However, it is easier to select 
things in the correct order and assure the desired things are selected, which can be 
challenging when several things overlap. 


27. Click and drag the bottom grip up as shown in Figure 18-2.16; the exact position 
does not matter. 











FIGURE 18-2.16 Bottom of 3D box repositioned 


28. Align and Lock the bottom edge of the 3D box with the bottom Reference Plane. 


29. Switch back to the Plan View. 


Flexing the Family: 


Now that the 3D box has been tied to the Reference Planes, any time the Reference Planes are 
moved the 3D box will move with it. This will be tested next. 


30. Select the Reference Plane on the right and use the Move tool to move it 1’-0" more to 
the right (Figure 18-2.17). 


a. The More tool is only visible when something 1s selected. 
b. The exact distance here does not matter. 


31. Notice the 3D box moves with the Reference Plane (Figure 18-2.17). 
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FIGURE 18-2.17 Right-hand reference plane repositioned 


32. Click Undo on the Quick Access Toolbar to undo the previous step. 


Now the Family will be loaded into a project to show how that process works. Once in the 
project, the content does not have any direct connection to the external Family created in this 
lesson. 

33. Open a new project; see chapter one 1f needed. 


a. Use the default template. 


34. Switch back to the Family Editor by pressing Ctrl + Tab. 


a. Ctrl+Tab cycles through open projects and views. 


Before loading the Family into a project it should first be saved to a file. The main reason 1s 
to establish the Famly’s name. The Family’s file name becomes the name of the content 
within a Revit project. 
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35. Save the Family to your hard drive as Box.rfa. 


a. The location where the file is saved does not matter; however, it would be a 
good idea to create a folder in which all the files created in this text are stored. 


b. Itis highly recommended that all data files be backed up regularly. If a Revit 
file becomes corrupt a backup may be the only solution; another option would 
be to send the file to Autodesk support and they may be able to salvage tt. 


le 


Load into 
Project 


36. Click the Load into Project button on the Rzbbon. 


Revit automatically switched back to the Revit Project. 


37. In the project: Select Architecture > Build > Component. 


38. With the Box family current in the Element Type Selector, click somewhere within the 
floor plan view to place an instance of the box. 


39. Click the 3D icon on the Quick Access Toolbar to see the 3D box. 


40. Save the Family as Box and the Project as Box Project. 
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Exercise 18-3: 


The Box: Adding Parameters 





In this exercise the steps required to make the box parametric will be covered. Parametric, in 
this case, means that certain parameters control the size of the box. ‘Thus, in the project 
environment it is possible to select the box, go to its properties, edit a few parameters (e.¢., 
width and height) and then the box will change size accordingly. This is a very powerful 
feature and can save time creating content, as a Family is not required for every size. 


All parameters are either a Type parameter or an Instance parameter. An introduction to 
this concept was presented on page 18-8 of this chapter. This exercise will help to better 
explain the differences and how to implement them. 


1. Open the Box Family created in the previous exercise. 


a. Itis recommended that a copy of the “Box” Family be saved for each exercise 
in case problems arise and an older file is needed to revert back to. Maybe copy 
the “Box” Family file and rename it to Box 18-2 to save a copy of the Family 
from the previous exercise. 


Adding Dimensions: 

The first step in making 3D geometry parametric is to add dimensions in a view. ‘Iwo 

dimensions will be added in plan view, which will eventually be tied to parameters to control 

the width and depth of the 3D box. a 
2. In the Ref. Lerel plan view, select Annotate > Dimension > Aligned. Aligned 


3. Click the vertical left and right Reference Planes, and then click a third point to position 
the dimension line (Figure 18-3.1). 


TIP: The third clk needs to be in a blank area, as clicking on something will add another segment to the 
dimension string. 


TIP: Be careful to select the reference plane and not the 3D box. 


4. Similar to the two previous steps, add another dimension for the other side of the 
box (Figure 18-3.2). 
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FIGURE 18-3.1 Dimension added to reference planes 





FIGURE 18-3.2 Second dimension added 
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Creating Parameters: 


Now that the dimensions are placed, they can be tied to parameters. The dimensions can be 
tied to previously created parameters or a new parameter can be created based on the 
selected dimension. The latter will be employed, that is, selecting a dimension and then 
creating a parameter for it. 


Parameter Properties x When defining a parameter, the user must specify 
Parameter Type the following: 


(@) Family parameter 


(Cannot appear in schedules or tags) 


() Shared parameter © Name 
(Can be shared by multiple projects and families, exported to ODBC, and 
appear in schedules and tags) © Parameter Typ e 
Select... Export... o Family Parameter 
Farameter Data O Share d Parameter 
Name: 
Ore E A e 
Discipline: e Instance or Type 
Common wt O Instance ; R , 
Type of parameter: Reporting Parameter © Dis cipline 
sit ž | e Type of Parameter 
Group parameter under; 
Dimensions vw 
Tooltip description: You will gain a better understanding of how 


<No tooltip description. Edit this parameter to write a custom tooltip. Custom t... . . i 
these various settings work once you start using 


them, but the following descriptions are offered 
as a primer for what is about to be covered in the 
next few steps. 


Edit Tooltip... 


How do I create family parameters? 





ok 


Name: The Parameter Name should be descriptive. It can have spaces and symbols. However, 
dashes and other mathematical formula symbols should be avoided as they will confuse 
Revit when using them to do calculations. The name IS case sensitive. One common naming 
convention is to name all custom parameters with all uppercase letters to distinguish the 
Revit default parameters from the custom ones. The name can be changed at any time. 


Parameter Type: The Parameter Type concept takes a little time to fully understand. A simple 
explanation will be provided here so as not to get too bogged down in the details early on. 


Family parameters: cannot appear in schedules (e.g., a door schedule or a furniture schedule) or 
be used in tags (e.g., a door tag or a furniture tag). Thus, if one were to create a Family 
Parameter to keep track of the recycled content, that value (e.g., 80%) could not appear in a 
schedule, nor could 1t appear in a tag (e.g., a tag that listed the item number and directly 
below it the 80% value). This is the option that will be used initially in this book. 


Shared parameters: can be shared by multiple projects and families, and appear in schedules 
and tags. This method requires the use of an external text file to manage the parameters. 
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Group parameter under: The Group parameter under 
setting simply specifies which section to place the 
parameter in when displayed in the properties dialogs 


Properties x 













in the project (see Figure 18-3.3). This setting can be Generic Models (1) ~| Fi Edit Type 
changed at any time after the parameter has been se EE R 
eve 
created. pp eee ETE ba 
[ Offset tee nn 
Moves With Nearby Elements: i 
Instance VS. Type: The Instance VS. Type parameter has pauu SRE STOR oe ea ae ae ; A 


already been discussed; see page 18-8. This setting can Volume 
be changed at any time after the parameter has been 


created. 


Discipline: This setting is simply a way to manage the | Phase Created 







Identity Data * 
Image 


Comments 





Phasing 


: New Construction 


large number of value types 2S can be seen in the Basctiesn Gives E S EE E E NA E OEE besa 


information below. 


Discipline: 


Type of Parameter: 


Le 


Text 

Integer 
Number 

Area 

Volume 
Angle 

Slope 
Currency 
Mass Density 
URL 


Material 
Yes/No 
<Family Type... > 


Discipline: 
Structural + 


Type of Parameter: 








Linear Force 
Area Force 
Moment 
Linear Moment 

Stress 

Unit Weight 

Weight 

Mass 

Mass per Unit Area 

Thermal Expansion Coefficient 
Point Spring Coeffident 
Line Spring Coefficient 


es galaindenatiicent 


m 


Discipline: 


Type of Parameter: 








Electrical Potential 
Frequency 
Iluminance 
Luminance 
Luminous Flux 
Luminous Intensity 
Efficacy 





Properties help Apply 
FIGURE 18-3.3 Instance Propertied dialog 
Type of Parameter: The for box family (in a project environment) 
Type of Parameter is how 
Revit knows what type of information will be stored in a specific 
placeholder, or parameter. 


Looking at the images to the left, one can see the various 
disciplines and parameter types that can be used. 


Setting this properly has the following benefits: 


© Input validation: when a Parameter is set to the type Integer, a 
user working with the family in a project cannot enter a 
decimal number. 


© Proper formatting: 
Oo Common, Currency = 1.50 
o Electrical, Wattage = 60 W 
O Structural, Force = 2.45 kip 


FYI: Additional formatting can be done in the project via Project 
Units and also within the scheduling functionally. 


This setting cannot be changed once the parameter has been 
created; 1t would have to be deleted and recreated. 


5. Select the horizontal dimension (see Figure 18-3.4). 
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Notice one of the options on the R710” 1s Label Dimension, and it has a drop-down list 
next to it. This might better be titled “Parameter” because the drop-down list presents 
Parameters that can be tied into the selected dimension, and ultimately used to drive the 
dimensions from the Properties dialog from within a project. However, once a parameter has 
been tied into a dimension a Label does show up next to the dimension text as will be seen in 
a moment, so the Label title is not totally inappropriate. 


6. Click the Create Parameter icon on the Rzbbon (see Figure 18-3.4). 





a eH- A- a -AJOA &G-O iG 
J | Create Inset Annotate View Manage Add-ins Me 


CI e eS AL ci m th abel: Li t 
HI : Cyl Cut + Gj = dt o0 S u ue g «None> s T La 
M oo a 























odify mi ON Join ~ 8g- gf OD = | g i Load into Load into 
CH | y Els | E s +39 © it = =| x | l ) X Project and Close | 


Select w| Properties Clipboard Geometry Modify 





Press F1 for more help 


Modify | Dimensions [z] Leader Prefer: Wall centerlines ~ 





Properties x | 

Linear Dimension Style g | | 

Default linear style | Q) 4! 4 o" 

# © a 
Dimensions (1) v Edit Type f & | e 
Graphics a 
Leader Se Oe , a 
| 








“Baseline Offset 0" E 

Txt ad 7 

Value a 0" : ; | 

aan Na sss i | | | 


FIGURE i8-3.4 Adding a parameter to a previously drawn dimension 


The information on creating parameters, covered on the previous two pages, can now be put 
to use. Notice, in Figure 18-3.5, that the Dzscapfne and Type of Parameter have been 
automatically selected because there are no other options when tying a parameter into a 
dimension. Therefore, creating a parameter for a dimension using this method saves a little 
time. 


7. Enter the following in the Parameter Properties dialog (Figure 18-3.5): 


a. Parameter Type: Family parameter 
b. Name: Width 

c. Group under: Dimensions 

d. Instance vs. Type: Type 
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Parameter Properties x 


Parameter Type 
(@) Family parameter 
{Cannot appear in schedules or tags) 


C) Shared parameter 


{Can be shared by multiple projects and families, exported to ODBC, and 
appear in schedules and tags) 


Select... Export... 
Parameter Data 
Name: 
Discipline: 
Common G Instance 
Type of parameter: Reporting Parameter 
Length (Can be used to ext 





Group parameter under: 

Dimensions “e 
Tooltip description: 
<No tooltip description. Edit this parameter to write a custom tooltip. Custom t... 


Edit Tooltip... 


How do I create family parameters? 


L x Ji e 


FIGURE 18-3.5 Creating the Width parameter 


8. Repeat the previous steps to add a Depth 
parameter, or label, to the vertical 
dimension in the Ref Leve/ view. 


Notice, on the Opions Bar, that previously created 
parameters are listed in the Labe! drop-down list. If 
the Width parameter were selected for the vertical 
dimension, one parameter would drive both the 


width and height of the box. 





| Width 4' - 0" | Looking at Figure 18-3.6, notice both dimensions 

| i have a Label associated with the dimension. This 
Label helps keep track of which dimensions are 
parametric. Another use for dimensions in a 
family is to “lock” itin order to maintain a 
relationship or spacing. 


Even though the Reference Planes show up in the 
elevation views (front, left, etc.), the dimensions 
do not. So it 1s not visually obvious in the Left 

view that the Depth parameter has been created. 











FIGURE 18-3.6 Depth parameter added 
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Next, an Instance Parameter will be created for the height of the box. Once the box family is 
loaded into a project, the height can vary from box to box (1.e., per instance). However, if 
the width (or depth) is changed, all boxes in the project will change. You will test this in a 
project momentarily. 


Parameter Properties 


Parameter Type 
(@) Family parameter 
9, Switch to the Fr ont view. (Cannot appear in schedules or tags) 
©) Shared parameter 
{Can be shared by multiple projects and families, exported to ODBC, and 
; : ee . r in schedules and ta 
Notice the Width dimension is not visible oe 
in this view. 
Parameter Data 
10. Add a dimension from the mams: a 
eight 
Reference Level to the Reference Plane 
Discipline: 
at the top of the box. a @ wees 
Type of Parameter: (| Reporting Parameter 
e es (Can be used to extract value 
11. Add a Height parameter to the nas from a geometric condition and 


Group parameter under: reportit in a formula or as a 
schedulable parameter) 

[mess aa 

Tooltip Description: 

<No tooltip description. Edit this parameter to write a custom tooltip. Custom t... 


dimension (see Figure 18-3.7 and 
18-3.8). 


a. Be sure to select the 
Instance option. 


FIGURE 18-3.7 Creating the Hezght parameter 





As can be seen in Figure 18-3.8, the Height parameter has been successfully added. ‘This 
dimension can be seen in opposite views, the Back view in this case, but it cannot be seen in 
the side views, Left and Right in this case. 









Height 2' - 0" 











l 

l 

l 

| 

a l = Jor reer er er er cr er errr creer ccc 
ee he | __ __ Ref. Level r 
0' - 0" 

i 

| 

! | 


FIGURE 18-3.8 Front view; Hezght parameter added 
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Flexing the Family: 


Now that parametric dimensions have been added to the Family it is necessary to flex them 
and make sure they work as intended before loading into a project. 


12. Switch to the 3D view via the Quick Access Toolbar. Ne 





13. Click the Types tool on the Rzbbon. — 
H imne 






FYT: Notice the last two tools on the Ribbon are repeated for 
each tab; this is for convenience nathin the Family Editor. 


H | 
wa 
Li 


Properti lg | 





Select + | 


The Family Types dialog is now open (Figure 18-3.9). Notice the three parameters created are 
showing up and under the specified Dimensions heading. The easiest way to “flex” the Fami 
is to move this dialog off to one side, adjust the dimension(s) and then press App/y. When 
Apply 1s selected, the changes are applied to the Family without the need to close the dialog 
box. 


Also, notice the Height amiy DHe a 
parameter has “(default)” ERETON oof x 
next to its name. This is 


oa Search ters. 
because it is an Instance 
parameter. The Height can 


vary, but when the Family is [Dimension | 
initially placed, the “default? orth Oe eee 
the a -A 
eerie gE eneen 








value will be used. 





PE eA 

Be Oe ee 
| Id entity Vata 
| -Y 


Ne 


| Type Image 


ine e 
anaes eee 
Eag eee 
ae gpp ee 


AP Ht HH A it Manage Lookup Tables 


At i ? 
How do I manage family types Apply 


FIGURE 18-3.9 Family Types dialog 
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14. In the Family Types dialog, make the following adjustments: 


a. Height: 6” 
b. Width: 1-0” 
c. See Figure 18-3.10. 


Family Types x 


Type name: Y H rr 








Search parameters Q 
c 


Parameter Value Formula 
Dimension: 7 o 













k 


Height (default)  — 


ide 1 Yat- 


TE 






Type Image | 

Ea eee intra seorem ais 
a ane etenenennnn 
o a ai 
a e e 
og eeen aa 





Assembly Code 
Cost 


PRM Ht | Manage Lookup Tables | 


FIGURE 18-3.10 Family Types dialog - Modified 


15. Move the dialog box off to one side, so the 3D view of the box can be seen, and 
drag on the dialog title bar; this will allow the changes to the box to be seen. 


16. Click Apply. 


TIP: Clicking Apply within a dialog box commits the changes to the model. This allows the user to see if 
the modification looks correct before closing the dialog box and possibly needing to reopen it. If the changes do 
not need to be visually inspected first, the OK button can simply be selected — it is not necessary to click 
Apply frst. 
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The size of the box should now be modified as shown itn Figure 18-3.11 below. When 
flexing the family, the size was changed by a large enough amount to make it unmistakable 
that a change occurred. Just changing the numbers by an inch or two might make it hard to 
notice the adjustment visually. 


Next the box will be loaded into 
the Project environment; there it 
ae ae will be shown how the family 


can be adjusted via the 


a properties. 


a ae f Because the Width and Depth are 
aw Type Parameters, any change 
p will affect all instances of the 


" y box. On the other hand, with 
oN we the Height being an Instance 
: a Parameter — one change will 


a ol only affect the selected objects. 


FIGURE 18-3.11 3D Box - Modified 


17. Open the Project from the previous exercise Box Project. Do not close the Box 


Family. 
18. Press Ctrl + Tab untl the Box Family is current a 
(Ctrl + Tab switches between the currently open views). Le 
Load into 
19. Click the Load into Project button on the Rzbdon. Project 


The Box Project is a Revit Project that already contains a Family named Box, which was 
loaded at the end of the previous exercise. When Revit notices that a Family is being loaded 
with the same name as one previously loaded, it will present the user with the Family 
Already Loaded dialog, see Figure 18-3.12, which provides a few options to choose from. 
Revit will not assume that the file being loaded 1s a replacement for the previously loaded 
Family. Rather, the user must decide by selecting one of two overwrite options or clicking 
Cancel to not load the Family at all. It could be that a totally different box was created or 
downloaded and should not replace the currently loaded box; in this case you would click 
Cancel and rename the Family so it does not conflict with the previously loaded one. 


Most of the time the first overwrite option should be selected, as the second may overwrite 
project specific changes to the Family such as the Cost parameter. 


20. Click Overwrite the existing version. 
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Family Already Exists rs 


You are trying to load the family Box, which already exists 
in this project. What do you want to do? 


— Overwrite the existing version AS 





— Overwrite the existing version and its parameter 
values 


Cancel 


Click here to learn more 


FIGURE 18-3.12 Family Already Exists prompt 


TIP: Revit mill only display the Family Already Exists” prompt if the Family file being loaded has been modified 
as compared to the version already in the Project file. 


If the user has more than one Revit project open, a dialog displays in which the user selects 


which project(s) to load the Family into. 


The Box Project file becomes the current view on the computer screen and the Box Family 
changes size to match the values of the newly added Parameters. 


18-39 


Design Integration Using Autodesk Revit 2017 





21. In any view (1.e., Level 1, Elevations, 3D), select the previously placed Box within 
the Draning Window. 


Notice the selected element temporarily turns blue and the Modify Generic Models contextual 
tab is displayed on the Ribbon. 


22. With the Box selected, notice the Properties Palette. 


Of the three parameters created in this exercise, only one shows up under the Instance 
Parameters (see Figure 18-3.13). The other two parameters, Width and Depth, will be visible 
in the Type Parameters dialog which will be explored next. 


Properties 








| Generic Models (1) Y Edit Type 


Constraints A 





| Properties help Apply 


FIGURE 18-3.13 Instance Properties for updated Box family 


18-40 


Introduction to Revit Content Creation 





23. In the Properties Palette dialog box, click Edit Type. 


The two [ype Parameters show up here in the [ype Properties dialog; see Figure 18-3.14. An 
example will be shown next on exactly what the difference 1s between an Instance Parameter 
and a Type Parameter. However, it may be helpful to go back, at this time, and review the 
Instance and Type Parameters discussion earlier in this chapter (see page 18-8) before 


proceeding. 
Type Properties ~ 
me [a : 


Type Parameters 





Lok | cect] ly 


FIGURE 18-3.14 Type Properties for updated Box family 
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24. Close the dialog box by selecting Cancel. 


Next, two additional boxes will be placed to show the difference between Instance and Type 

Parameters. This can be accomplished by clicking the Place a Component button on the 

Architecture tab, as was done to place the first box, or by simply copying the existing box. 
25. Select the box, if not already selected, and then click Copy on the Rzbdon. “3 


WARNING: Do not cick the Copy command in the Clipboard panel; this is for copies between 
vzeews or projects! Rather, use the Copy command on the Modify panel. 


26. Make two copies of the Box Family 6'-0” towards the right as shown in Figure 18- 
3.15 below. 


FIGURE 18-3.15 Box family copied for Type versus Instant study 


27. Select the Box instance on the far left, and then view its Type Parameters, click Edit 
Type on the Properties Palette. 


28. Change the Width Parameter from 1'-0" to 4'-0”. 


29. Click OK to close the Type Parameter dialog. 
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Because the Width Parameter is a Type Parameter, all instances of the type Box are updated 
instantly; see Figure 18-3.16 below. The Depth and Height for each remain unchanged. It 
makes no difference which box is selected anywhere in the Project. If this box existed on 20 
different floors and 1n multiple phases, they would all have been updated. This is an 
important concept to understand because, just as it is easy to make several corrections or 
revisions with this technique, it is just as easy to make several errors in the design. 


If additional widths are needed, either an additional Type would need to be added to the 
Family ot a totally new Faily would need to be created. FYT: If the geometry is the same, and just the 
dimensions need to change, one would typically make a new Type mithin an existing Family rather than a new 
Family. 


S 


FIGURE 18-3.16 Type parameter Width changed 


Next, the Instant Parameter Height will be studied. To see this change a vertical (1.e., elevation) 
or 3D view needs to be opened. 


30. Switch to the South exterior elevation via the Project Browser. 


ah EE ry, 


FIGURE 18-3.17 South exterior elevation 


Notice the Boxes are all 6” tall (Figure 18-3.17) which was set previously in the Family Editor, 
prior to being loaded into the current Project. 
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31. Select the box in the middle and view its Instance Properties via the Properties Palette. 
32. Change the Height from 6” to 2'-342". 


Notice that just the selected instance was changed. 





gee hee oL dog 


FIGURE 18-3.18 South exterior elevation middle box modified 


TIP: It is possible to change multiple instances at once if they are all selected prior to editing the Properties Palette 
dialog. Additionally, if EVERY instance in the entire Project needs to be modified, simply select one and then right- 
cick and pick the “Select all instances” option. Caution should be used when employing the second tip as things change 
in ALL views and on ALL levels, and in ALL phases of the current Project, when the “entire Project” option ts 
selected. 


33. Save both the Project and the Family as they will be further developed in the next 
exercise. 


Revit Model Content Style Guide 


Autodesk has recently released a document intended to help standardize how Revit content 
is made. This will help when sharing projects between offices and when downloading 
content from manufacturer’s websites. Specifically, adding tags and scheduling will be greatly 
streamlined. This new document may be viewed and downloaded from the following 
location: 


Do an internet search for Rezzt Model Content Style Guide. 


Also, take a look at this blog post by Autodesk: http: 
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Exercise 18-4: 
The Box: Formulas and Materials 





The ability to add formulas and materials will be covered in this exercise. 


The ability to add formulas means that the Width Parameter could be “programmed” such 
that it is always half the size of the depth Parameter, this 1s the example that will be explored 
in this exercise. Additionally, one could control the spacing of shelving brackets based on the 
length of the shelf, or the size of a lintel based on the width of the window below it; the 
lintel would need to be in the window family in this case. As should be obvious, the 
possibilities are many. 





Defining materials in the Family 
Editor means that the component ts 
ready to be rendered the moment tt 1s 
placed in the project. It may not 
always be possible to anticipate what 
the material should be, but it 1s often 
more convenient to have something 
selected rather than nothing, which 
renders a flat gray color. 





Cabinets with different materials applied (same family) 


Adding a formula: 
The following steps show how to add a formula to a parameter. 


1. Open the Box Family created in the previous exercise. 


a. Itis recommended that a copy of the Box Family be saved for each exercise 
in case problems arise and an older file is needed to revert back to. Maybe 
copy the Box Family file and rename it to Box 18-3 to save a copy of the 
Family from the previous exercise. 


2. Click the Types button on the Rzbbon 
(see image to right). 
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Notice in the Family Types dialog below that a column named “Formula” exists. Whenever 
something is entered in this column the Va/ve 1s grayed out for that Parameter (1.e., row); the 


result of the formula becomes the Value for that Parameter. A preliminary example is shown 
below. 


Family Types om 







Type name: L a Ka 
o a 
i yi nensio 1s A 


| Depth i 
(Height (default) ‘0 | : : 
Width To : EO 





Identity Data A 
Type Image | : 7 ? 
Keynote : : 3 : 
Model 7 ? : 





FIGURE 18-4.1 Family Types dialog 


It is often helpful to open and explore the various Famles that come with Revit; this can 
provide much insight on how to do certain things. The image below shows several formulas 
used to define a pipe elbow Family that comes with Revit. The values next to the formulas 
are the result of the adjacent formula; it is not possible to manually enter a value in this case, 


when a formula is present. Notice how other parameters can be used in formulas; this is case 
sensitive. 





Parameter Value Formula * 





‘Tick Size (default) 115/256" = Fitting Outside Diameter * 0.4 * tan(Angle / 2) 


RUE OR AOe eRe H REPROD HERE OOS EVES PORNO SSE OOS PERE PEESGRESSESORESSESSGESEEROOESGGESEEER ESOS OSES OSM OOH EISH OSS REESEEESGSEOESVEREOEREGOSEGLEORESOESS ESI EEOOENSTESOGLERESEROSEG ES} SORE ESESOSESONFOSEHIESGOSSEEESOEIGGESGEORESOIESGESSERSOREIGESEG EER ESOREREHOSSIORH ESOS OSES OIFSREHORESOSEIGEHEREGEEE GEES 


FIGURE 18-4.2 Sample Family showing complex formulas 


3. For the Width parameter, in the Formula column, enter the following: Depth/2 
(see Figure 18-4.3). 


4. Click into a different cell within the Family Types dialog to see the Valve update. 
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Notice the Width Valve is now half of the Depth, i.e., 2’-0" (see Figure 18-4.3). 


Family Types x 


Type name: z i Ki 





FIGURE 18-4.3 Adding formula to control the width 


TIP: When using parameters in a formula, keep the following in mind: 


© Parameters in formulas must match the case (t.e., uppercase, lowercase, mixed) of the Parameters being 
referenced. Typing “depth” rather than “Depth” in the example above would not nork — Revit would show 
AN error message. 


© A Parameter used in a formula must exist in the Family before it can be used. 


© Ifa Parameter is deleted, any formulas that use that Parameter will also be deleted. Revit mill present a 
warning first. 


© Ifa Parameter is renamed, Revit will automatically rename the Parameter in all formulas in which it is used. 
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Below are a few of the basic symbols Revit can use 1n formulas. See Revit’s He/p System for a 
full list: 


© = Addition: + Conditional Formatting 


@ a wv : . n 4 . ° $ : 
Subtraction: It is also possible to use conditional statements in a 


© Multiplication: ¥ formula such as IF, AND, OR, <, >, = 


©  Dirision: / Here are a few examples: 


e Tangent Tan © if(Depth > 3',2', 1) 
è Cosine: Cos 
e if(and(Depth > 3’, Height = 1'), 2’, 1’) 


e Sine Sin 


e See Revit’s Hef for more info. 





Next the Family will be loaded into the Project Enttronment to see the formula tn action. 
5. Open the project file Box Project, and then switch to the 3D view. 
6. Press Ctrl + Tab until the Box Family file is current. 
7. Click the Load into Project button on the Rzbdon. 


Notice the size of the box changes. When the Depth is now changed, the Width will 
automatically be updated. This will be tested next. 


8. Select one of the boxes and, via its Type Properties, change the Depth to 6’-0" and 
then 


a. Click in an adjacent cell. 
b. Notice the Width instantly updates. 


9. Click OK to close the dialog and accept the changes. 


All three boxes change size: 6’-0" depth and 3'-0” width. The height is still an Instance 
Parameter so it remained unchanged. 


10. Switch back to the box family. 


Next, a brief look at a few variations. 
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The following revisions will not be saved; the Cancel button will be selected to discard the 
next two steps. 


11. Change the formula for Width to simply read Depth (see Figure 18-4.4). 
Family Types X 


Type name: j áa FI Xi 






zi 7 i ee. 


FIGURE 18-4.4 Modifying formula to control the width 


Thus, it is possible to have one Parameter simply equal another one. 


12. Click Cancel to discard the formula change. 


Another way to achieve the results shown in the previous image and steps is to have one 
Parameter control two dimensions. This would reduce the number of Parameters from three to 
two as the Family currently stands. The image on the next page (see Figure 18-4.5) shows an 
example of this. Simply select a previously drawn dimension and then select the desired 
Parameter from the Label drop-down list on the Options Bar. This 1s only visible when a 
dimension is selected. 


One Parameter could control several dimensions. A Parameter has to be of type Length (versus 
Text, Currency, Volume, Yes/No, etc.) to work with a Dimension. The Label drop-down list will 
automatically filter the list. 


It is best if the dimensions reference the Reference Planes rather than the 3D geometty. 
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Ca Label: —] Li ill 
| | || » E ce | 
a | Eom [beari Edit | Load into Load into — 
i B® en Witness Lines | Project Project and Close i 
fe | Create || <None> i Witness Lines Family Editor | 
Height = 0'- 6" "E | 
| 
Width = 1'- 0" 
r Deo ' 
zj | 











Pra a rr fd et al oy BM A 


FIGURE 18-4.5 One Parameter controlling multiple dimensions 


This concludes the brief introduction to adding formulas to a Family. The remainder of this 
exercise will shift gears a bit and look at adding materials to the box family. 


Adding a Material: 


Adding a Material in the Family can save time for the design teams using the content when it 
comes to creating renderings. 


13. Select the 3D extrusion that represents the box ın the Family Editor. 
14. View the Properties Palette dialog box. 


Notice, in Figure 18-4.6, that the Material is set to By Category. This will be changed to 
something specific to this Family. 
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Properties. 





ae eee ee ee EE EE EE ES EE EE IVETE 
Be ROR EE OER OE OE OREO TERETE OEE EEE EEO R REE EEE EE OEE Ee Oe OREO CREE EERE EE EE SEES SHER EERE SESH EEE OSES EERE ORME EEE Eee EEE 


Work Plane 


on enecceueccuceucencccccscnecnenuwoccuccensccguceuscensnscccsceceucesccecccecece cess Scewencescsacccccceucccnccsuccsccccsessscenssccccscacsscsessscuscensscassenses suite 
Denn nnceccensencnnencccecenencanessnencnncemssnascenssenennseccncessnnnccenccccccnesces “FWETURETONOOT OTT SUEDE TNE ENTE OTST TOT ETT TE SET STOO TT TTT OTTO ET TOT TOW ONTO NETO NTT Ws on mas” 





| 
| Properties help Apply 


FIGURE 18-4.6 Instance Parameters for 3D geometry 


15. Click in the cell with <By Category> to reveal the small link button to the right; see 
Figure 18-4.6. 


16. Click the link-button to open the Matenals dialog. 


Notice the Family has a limited number of Materials loaded; see Figure 18-4.7. The following 
sequence of steps will show how to create a new Material and define tt. 
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Material Browser - Default ? x< 
Search Identity | Graphics Appearance [+] 
Project Materials: All + | ¥ Shading 
Name | Use Render Appearance 
A a Color RGB PP 
r — Transparency 0 


¥ Surface Pattern 


Default Roof Pattern <none> 


7 | Color 
Default Wall 





Alignment Texture Alignment... 
¥ Cut Pattern 


Poche Pattern <none> 


Color 








<< | 
>| [oe] core |/ sh 


FIGURE 18-4.7 Materials for the Box Family, not the Box Project 


Waterial Browser - Default New Materia 
Material B Default New M | 








17. Click the Create New Material 
icon in the lower left corner; see 
arrow in Figure 18-4.7. 


Search 
Project Materials: All + 


Name 


18. Right-click the new Material and AN a 
Rename it to Box Material; see 
A Default Light Source 


Figure 18-4.8. 

19. Click the Surface Pattern preview Detaukt New Ma" 
area (currently set to “none”); see | == Edt 
p igure 18-4.9. A Default Roof a 


© Nees 
E Default Wall Welete 


Addto * 










TIP: Make sure the Graphics tab zs 
selected to see the Surface Pattern area. 





FIGURE 18-4.8 Naming new material 
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an 


(El RGB 120 120 120 


Alignment |Texture Alignment... 


FIGURE 18-4.9 Setting surface pattern 





¥ Surface Pattern 





Pattern <none> 





A new “Model” Surface Pattern will be created. A “Model” pattern will not change scale with 
the View Scale in the Project Enizronment, this 1s meant for real-world items like siding, title, 
CMU, etc. as seen in elevation. Conversely, the “Drafting” patterns do change scale with the 
View Scale and are meant for representative patterns typically used in sections to imply a 
certain material. 


20. Select Model for Pattern Type and then follow the steps shown in Figure 18-4.10 to 
create a new “Model” based FX Pattern named 3” Tile. 














Modify Pattern Properties pA 
Fill Patterns A 
+ 
Name: Pattern: + 
New x 
Edit... 
Delete eee 
Scale: 1f2"=1'-0 
Duplicate 
(@) Simple () Custom 
Simple 
Pattern Type 
(©) Drafting (@) Mode! Line spacing 1: 
No Pattern OK Cancel Help AT PERERA 
(© Parallel lines 
(@) Crosshatch 
| = 
FIGURE 18-4.10 Creating a new model based surface pattern 


21. Click OK to close the FX Patterns dialog but not the Materials dialogs! 
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Next you will add an Appearance asset so you can control how the material will appear in 
a rendering. 


22. Click to add an Appearance asset (Figure 18-4.11). 


23. Set the Render Appearance to 3in Square - Terra Cotta (from the Appearance Library). 


Material Browser - Default New Material T x 




















Project Materials: All 0 Generic 
roject Materials: ¥ O > n Generic 
Mame 
| 
i | 
a Box Material 
a Default 
a Default Light Source > initiate 
x = 
a Default Roof : 
(ea FGE 280 230 30 T 
io Default Wall tras 
Glass (no image selected) 
Image Fade 100 


50 


a Poche Glossiness 


Highlights Non-Metallic 





FIGURE 18-4.11 Selecting rendering appearance 
| | 
| | 
| Width 2-0" | 


ns 


24. Click OK to close the Materials dialog box. | | 


The fill pattern is now visible, Figure 18-4.12. However, the 
render appearance is not visible until loaded and rendered in a 
project. Per steps previously covered in the textbook, load the 
family into the project and do a rendering in a 3D view. 








TIP: When loading a Family, sf the project already has a material named “box 
material,” per the above example, the material definition in the project will take 
precedence if the two are not identical. 

















25. Save the Box Family. | 


FIGURE 18-4.12 Family Editor 
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26. Load the updated Family into the Box Project (Project file). 


When the newly updated Faih is loaded into the project, the Fill Pattern shows up right 


away (Figure 18-4.13). The fill pattern can be selected on each face of each box and be 


rotated and repositioned as desired in the Project Emironment. 





FIGURE 18-4.13 Box family in project environment 


27. Switch to a 3D or Camera view 


U 
= 
~ 
vo 
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Q 
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U 
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~ 
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S 
SH 
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DV 
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SS 
= 
A 
D 
S 
~S 
2x 
S 
RA 


Adding a floor below the 
boxes will allow the 


a. 


shadows to show up as in 
the image to the right. 





28. Save the Project. 


FIGURE 18-4.14 Rendered in project environment 
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Changing the Material in the Project Environment: 


So far, the Material for the Box has been “hard wired” within the Family and cannot be 
changed once in the Project Enttronment. In this last set of steps, the techniques required to 
achieve this goal will be covered. 


Just to make things more clear: it 1s 
possible to create several 2D shapes in 
a single Family. For example, a door 
has a solid for the frame, the door 
panel and a vision panel; see the image 
to the right (Figure 18-4.15). 


Vision 
Panel 


Therefore, it would not make sense 
for Revit to provide one built-in 
parameter that controls the Maternal 
for everything in the Family. 





FIGURE 18-4.15 Door family with multiple 
materials defined 


In the door example, a parameter is created for each Material needed in the Family. Next, 
each solid in the Family is mapped to one of the three Parameters. It is possible for one 
Parameter to control the Material of several 3D elements, e.g., a “glass material”? Parameter 
controls the Material for all seven pieces of glass in Figure 18-4.15. 


29. In the Box Family click the Types Parameter Properties x 
bu tton. Parameter Type 
(@) Family parameter 
30. Click the Add... button to make a aiia alae 
C) Shared parameter 
new Parameter. (Can be shared by multiple projects and families, exported to ODBC, and 
appear in schedules and tags) 
31. Modify the Parameter Properties aa E 
dialog as shown in Figure 18-4.16. 
Parameter Data 
Name: 
oe One 
Finish Material ee 
Graphics Type of parameter: Reporting Parameter 
Material ye (Can be used to extract value 
Cs T C. — from a geometric condition and 
A ° l Group parameter under: repo rt it n a formula or asa 
ateria Materials = Finishes er schedulable parameter l 
Tooltip description: 
32. Click OK. «<No tooltip description. Edit this parameter to write a custom tooltip. Custom t... 
| Edit Tooltip... 


How do I create family parameters? 


core 


FIGURE 18-4.16 Creating a new parameter 
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33. In the Family Types dialog, change the “value” for Finish Material to Box Material. 
(See Figure 18-4.17.) 





x | 


Family Types 


Type name: v i nh 








Finish Material : Box Material 








FIGURE 18-4.17 Setting material for new parameter 


At this point, a new Parameter has been created 
but does not control anything yet. In the next 
few steps you will map the Material for the 3D 
box to the Material parameter just created in the 
previous steps. After this, the Family Types | : 
parameter will be the only way to change the Constraints - 


ELLOS Besins O e i 
Work Piane mmm Tevel: Ref, Level 
Graphics 
; i ; Visible | : 
34. Click OK to close the Pamily Lypes dialog |Vsiiliy/éraphics Overides C 
box. eae | 
Material Box Material 
Identity Dat 
35. Select the box and then look at the — a : 
Properties Palette. ‘Solid/Void a Solid o M 











36. Click the small mapping icon to the far 
right of the Material Parameter (see 


Figure 18-4.1 8) i Properties help Apply 


FIGURE 18-4.18 Mapping material to parameter 
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Associate Family Parameter os 


Family parameter: Material 
Parameter type: Material 


Existing family parameters of compatible type: 





<none > 
Finish Material 





i 
How do I associate family parameters? 


cane 


FIGURE 18-4.19 Mapping material to parameter 


The Assocate Family Parameter dialog 1s now 
displayed. Revit presents the user with a list of 
Parameters that are of the Type “material” (versus 
text, currency, etc.). At this point, the only option 
is the Parameter just created. 


37. Select Finish Material from the list and 
then click OK (see Figure 18-4.19). 


Properties x 





E 


l Cenere Kodek (1) w| Hg Edit Type 

| Constraints 

| Extrusion End 0’ 6 : 
Extrusion Start :0' g" IE 


Work Plane “iLevel: Ref. Level 1; 


>> 


[Graphics 
Visible wm J 
Yaaani pi 
Materials and Finishes 
Material 
| a 
Subcategory 
ee ore 


: Box Material 






None i 
‘Solid : 








| Properties help Apply 
FIGURE 18-4.20 Mapped material 


Now that the Material is mapped to a Parameter, notice that the mapping icon now has an 
equal sign in it and the rest of the row is grayed out; see Figure 18-4.20. The grayed out 
Material means that the Family Type Parameter is now controlling this Instance Parameter. 


38. Save the Box Family again. 


39. Load the Family into the box Project. 


40. Select one of the boxes and view its 


Type Parameters. 


41. Notice Finish Material is now an option. 


42. Save the Box Project file. 
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Exercise 18-5: 


The Box: Family Types and Categories 





This exercise will study Family Types. A Type is simply the ability to save various parameter 
settings in a Family so they do not need to be entered manually within each Project. 


Thus far, in this chapter, a Family with just a single Type has been created. Any new Family 
automatically has one [ype if none are specifically created; the Type name is the same as the 
Family name once loaded into the Project Enizronment. ‘This exercise will look at how to create 
several predefined Types within the Family Editor and how to create additional Types on the fly 
within the Project Enttronment. 


Why use Types? Let us say a “Box” manufacturer offers several standard sizes. When 
creating the Family for the “Box,” 1t would be most expedient to create a Type for each 
standard option. This would save the end-user(s) time in more ways than one. If a design 
firm had trusted custom Revit content, an end-user could load the “Box” Family and pick a 
size from the predefined Types knowing that they are real options. Maybe some rarely used or 
over priced options are intentionally omitted. However, just not having to enter the data 
manually can be a great benefit. 


The reader may wish to turn back to the first exercise in this chapter and review the 
information initially presented on this topic; see page 18-5. 


Finally, the use of Categories will be studied. Revit uses Categories to control visibility and to 
determine which command will be used to place a Family (e.g., Door tool, Window tool, 
Mechanical Equipment tool, Component tool). 


1. Open the Family named Box. 
2. Click the Types button on the Rzbbon. 


Notice, in Figure 18-5.1, Family Types 
that the Name drop-down a — 
at the top 1s blank. eee a 


Clicking the New button 
on the right allows one or 
more named Types to be 
created. 







Once Types exist, all the 
Parameter Values below 
relate specifically to the 
selected named Type. 





Height (default) — : : : : 
Width ze r = Depth | 12 T 





FIGURE 18-5.1 l Family Types — no types homer, yet 
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Next, four Types will be created in the Box Family. Each Type will have a different Depth 
assigned to it. 


3. In the Family Types dialog, click the New... button. 


4. Enter 2’-0" x 4’-0" for the name of the first Type (Figure 18-5.2). 


Mame x 
[ oœ | ce 


FIGURE 18-5.2 Naming the family type 





Type names should be descriptive and not duplicate any part of the Family name (1.e., the 
name of the file on the hard drive). In this example the exact size will be used as the Type 
name. In other cases it might be more useful to list the model number or some other 
descriptive wording. 


5. Click OK. a oe a : 
Typename: (20x40 M fi @ h 


Now, one Type exists in the | 
Name drop-down list. Note : 
that the Type name matches 
the values below; this was Materials and Finishes os = 

intentional. However, it 





Search parameters. q, 







Finish Material Box Material Ofo | 


| rete 
EAN EPEN 





should be stated that the Depth TI ? mr 
name and values could be B e ee e 


inconsistent. The name has Wak o o E aa E ern T 
no direct control over any | = 

of the Parameter values, i.e., 
the name 2’-0" x 4'-0" does 
not automatically make the Depth and Width Valves match. Thus, the person creating the 


Family needs to do some QA (quality assurance) checking. This will be made clear in the next 
few steps. 





FIGURE 18-5.3 Named family type 


6. Click the New... button again. 


7. Enter the name 3’-0” x 6’-0”. 


a. Remember, because of the formula added in the previous exercise, the Width is 


always half the Depth. 
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The Box Family now has two Types created; each can be easily selected within the Project 
Exnutronment. 


Revit is now managing Family Types x 


two complete lists of 4 —— 
jma = 1 mE v $ ze 
Parameters, one for each Typename: |3-0"x6-0" S O al * 


Type. 





— | Finish Material Box Material = ; : 





As will be proven 
momentarily, the Values (1.e., 
Width and Depth) can vary 
from one list to the other. 





Depth | | T 
wes e oo Eeee E 
Ea ee aa a 
As seen in Figure 18-5.4, the [amma e co a a a ade : 
new Type did not change the 
Parameter Values below. Next 


, , FIGURE 18-5.4 Second named famil e 
this will be changed. A 


8. With the Type 3’-0” x 6'-0” current, change the Depth to 6'-0". 


Family Types Family Types 





Type name: |3-0" x 6'-07 
Search parameters 


(Parmer | va ———*( 





Finish Material 


Finish Material ‘Box Material 


DER Oon E, an 
FN cd amen A 
Mii a eana E a nonea 


Height (default) : : 
Width D 


pE 





Be las 


FIGURE 18-5.5A First type settings FIGURE 18-5.5B Second type settings 


9. Using the Name drop-down list, switch back and forth between the two options; 
notice the Parameter Values change (Figures 18-5.5A and B). 
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10. Create two more Type per the information below: 
a. Name. 4'-0" x 8'-0" 5'-6" x 11’-0" 
b. Depth. 8'-0" 11-0” 


Now that several Types have been defined tn the Box Family it will be loaded into the Project 
En.tronment to see how they work. 


11. Open the Box Project file, 1f not already open. 

12. In the Box Family file, click the Load into Project button. 

13. Select Overwrite the existing version. 

14. Select the Component tool from the Avvhitecture tab on the Rzbbon. 


15. Select the Type Selector (Figure 18-5.6). 





Modify | Place Component | [_] Rotate after placement | Level: 
Properties x E 


5'-6" x 11'-0" 








60" x 30° 
60" x 30° Student 


FIGURE 18-5.6 Type Selector in the project environment 


Looking at Figure 18-5.6, notice all the Types created in the Family Editor are now available 
under the Family name Box. A Type named Box ts also listed because the Family was 
previously loaded without any specific Types created, and as mentioned previously, when no 
Types exist Revit will create one with the same name as the Family. This can be deleted or 
renamed in the Project Browser within the Families section. 
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Selecting a Category 

Selecting a Category is actually one of the first things typically done when starting a new 
Family. However, this change was left until now to make tt perfectly clear what this setting 
does. 


NOTE: Some Family templates will already have the correct Category selected (e.g., door, window, casework 
templates). However, the Box Family was started with the Generic Model template, so the Category needs to be 
set manually as this template can be used for many things. 


16. Open the Box Family (1f not already open). 


17. On the Create tab, click Category and Parameters. HI 


a , E’ Family Category and Parameters x 
This list represents all the Categories used 


by Revit to control visibility and Family Category 
determine which tool inserts any given Filter list: | Architecture — v 


Family. Categories are also used by Filters 
and for scheduling. This list is “hard 


Casework 





; ; ; = Columns 
wired” and cannot be modified in any -D 
way. ~~ Electrical Equipment 
- Electrical Fixtures 
This list is filtered for Architecture ~ Bian 
= Fumiture 


categories. However, clicking the drop- 
down list at the top allows each 
discipline to be toggled on individually. 


At this point we will pretend that our 
Box Family 1s Furniture. Once set to be 
“furniture,” the Box will show up in the 
Furniture schedule(s) and be visible (or 
not visible) based on the visibility and 
filter settings for any given view. 


18. Click Furniture and then click 
OK. 


TIP: 


Fumiture Systems 
Generic Models 


.« Lighting Fixtures 


Mass 
Mechanical Equipment 


m p 


Family Parameters 





cone 


FIGURE 18-5.7 Family Category and Parameters dialog 


The Furniture category is generally for freestanding items that are not fastened to the building. Examples might be 


chairs, tables, desks, beds, ete. 


The Furniture Systems category ts for modular desks, often called cubicles. These can be fastened to the wall 
and/or have power and data hardwired to them. Thus they are different enough from regular furniture to warrant a 


separate section. 
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19. Save the Box Family. 

Next the modified Family will be loaded into the project and tested. 
20. Load the Family into the Box Project file per steps previously covered. 
21. In the Box Project, switch to the default 3D view. 


The next few steps will show how the visibility of the furniture category now affects the Box 
family. 


22. Type VV to control visibility settings for the current view. 
23. Uncheck Furniture on the Model Categories tab (Figure 18-5.8). 


Notice there is a category for “Generic Models” as well. This would have allowed control of 
the Box Family previously. However, this category should be used sparingly due to its 


ambiguity. 

24. Click OK. 
The three boxes should have been hidden from the 3D view. They should still be visible in 
other views as long as the views Vzsibiäty Graphics Overnde dialog did not have the Furniture 
Category turned off. 


25. Per the previous steps, turn the Furniture Category back on in the 3D z7zem. 


26. Save the Box Project file. 
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Visibility/Graphic Overrides for 3D View: {3D} x 


Model Categories Annotation Categories Analytical Model Categories Imported Categories Filters 


Show model categories in this view If a category is unchecked, it will not be visible. 


Filter list: | Architecture v 


Visibility : ; Halftone 
O 


Casework 
Ceilings 








Columns 
Curtain Panels 





Himla- 


mie 





-E Floors 
W] Furniture 

aM] Furniture Systems 

Generic Models 


| | 


Categories that are not overridden are drawn |} 
according to Object Style settings. Object Styles... 





+E- 




















-Htl 








All None Invert || Expand All | 

















FIGURE 18-5.8 VISIBILITY control in the project 


Revit does not have a specific Furniture tool on the Rzbbon so new instances of the Box 
Family would still be placed using the Component tool. 


Care should be taken to select the correct Category for Revit Families. If someone is in a hurry 
they may hastily select a wrong Category which could have a huge negative impact on a 
project in terms of budget and completion time. 





For example, a “smart board” for a classroom | ay 
might be placed on the Furniture Category when it > 
should have been placed on Electrical Equipment. 
Near the end of the project the design team 
decides to turn off all the Furniture for the 
construction documents set, as it was laid out for 
design only and 1s not part of the bid set. Now, 
the final set 1s missing all of the “smart boards” 
in the floor plans, ceiling plans and interior 
elevations. 


Much more could be said and taught about 
Family creation but is beyond the introductory 
scope of this text. 





- 
Smart board family with materials 
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Self-Exam: 
The following questions can be used as a way to check your knowledge of this lesson. The 
answers can be found at the bottom of this page. 


1. 


Zs 


>: 


Loadable Families can be imported into a project as needed. (T/F) 
How a Family is named is not important. (T/F) 
The sill height of a window is usually an Instance parameter. (T/F) 


Use the tool to create the framework for a new 
Family. 


The solid tool, used in this chapter, to create the 3D box: 


Review Questions: 
The following questions may be assigned by your instructor as a way to assess your 
knowledge of this section. Your instructor has the answers to the review questions. 


1. 


10. 


The 3d box, drawn 1n this chapter, was aligned and then locked to the reference 
planes as part of the process of creating parametric content. (T/F) 


Loadable Familes are typically preferred over in-place Families. (T/F) 


A family name and a Family’s type name(s) should not have redundant information. 
(T/F) 


It is possible to specify if a parameter is an instance or type while in the process of 


creating it. (T/F) 


When the geometry changes, a new Family is typically required, rather than being 
able to use named Types. (T/F) 





The tool used to get a completed family into a project (while in the family 


editor environment): 


Of the two types of Fi// Patterns, only the type patterns 
do not change size when the view scale changes. 


A Family’s setting controls/determines its visibility and which 
tool is used to place the item in the project environment. 


When a Parameter is associated to one or more dimensions, the Parameter’s value 
controls the length of the dimension (and object being dimensioned). (T/F) 


It is not possible to make one parameter to always be one half the size of another. 


(T/F) 


SELF-EXAM ANSWERS: 
1-F,2-F,3-T,4-— Reference Plane, 5 - Extrude 
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